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UNDERGRADUATE MEDICAL EDUCATION IN

BANGLADESH- URGENCY TO EXPLORE CURRENT

SITUATION AND FUTURE DIRECTION

MD ROBED AMIN1, QUAZI TARIKUL ISLAM2

Undergraduate medical education (Bachelor of

Medicine and Bachelor of Surgery – MBBS) started in

the land of Bangladesh in 1948 with the establishment

of Dhaka Medical College in response to be partition

of British India to accommodate students returning

from Kolkata Medical Colleges and others remaining

in the territory of India1. From 1948 till the

independence of Bangladesh in 1971, eight government

medical colleges were established in different years,

though Sir Salimullah Medical College was offering

short (MBBS) courses to LMF holders only. Soon after

the independence in 1972 Sir Salimullah Medical

College stopped courses for LMF and started enrolling

fresh students like other 7 government medical

colleges. The first non-government medical college was

established in 1985. Then gradually new medical

colleges kept on adding both in the government and

non-government2.

Bangladesh is committed for improving quality of

medical education along with modernization and

revising as per need of the country (GOB 2012, GED

2012)2,3. However, there was questions of

standardization and unhappiness with the quality and

management of non-governmental medical education

(GOB 2012)2. The unplanned establishment of huge

numbers of medical colleges both in public and private

sectors with limited resources in unexpected limited

time with gross shortage of qualified faculties ( basic

sciences particular) creates a big hue and cry in the

medical education of Bangladesh.

The   non-clinical subjects and  other supportive

environment for effective knowledge and skill

development (GED 2015, MOHFW 2015a, HRMU 2016)

faces critical crisis with 111 total medical colleges of

variable standard4,5,6.  Professional regulatory bodies

are found to have inadequate capacities to enforce

standards or quality among the professionals they

represent (GED 2015)4. The accreditation through

national accreditation body, Quality, standardization

issues remain major challenges (MOHFW 2015a)5.

There is lack of highest level of regulatory council in

medical education also.

There is defective planning of the Curriculum (ignoring

the importance of demographic, cultural and socio-

economic realities of the country and lack of expertise

in key stakeholders);  defective admission policy,

Curriculum contents lacks update and relevance,

ineffective instructional methods, inadequate clinical

training, poor objective assessment system, poorly

designed Internship training programme, lack of

teaching staff and resources, huge  and unplanned

establishment of new medical colleges and lack of

community-based training4,7.

The integrated competency based curriculum

established in many developed and other developing

like India, Srilanka, Nepal etc  is now focusing new

competency module on ethics, behavior science and

constructed communication skill for all medical

graduate and medical teachers are trained to cop up

the new competency. To acquire the SDG , the medical

education and service need to updated quickly as the

SDG section 4  aims to give universal health and

education coverage with quality education within  year

20308. The best practiced in existing curriculum

should be accompanied by new development of

competency based curriculum development for every

country including Bangladesh. Although neighboring

countries took steps for time oriented changes, there

has been lack of initiative of such novel approach in

Bangladesh. These changes in a country need prior

processed evidence generated to formulate the ideas.

Current medical curriculum for MBBS need to be

updated keeping understanding  the gaps in teaching

methods and formulating ideas to resolve the gaps.

Here are few novel ideas which can be incorporated in

undergraduate curriculum 2012

1. Regarding admission test: question set is weak

comprising poor standard of questions. The

students are getting chance officially despite poor

quality in english resulting in difficulty for them in

following lectures. To judge English proficiency,

more number for English can be allocated in

admission test. Alternatively, English course may
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be initiated before getting started classes. Foreign

students should be evaluated by entry test before

admission. There should be  search the cause why

English medium students are lagging behind with

good English proficiency.Attitude, behavior of

students should be assessed before entry

2. 11 steps of integrated teaching need to be

implemented practically. Steps should be redefined

whether it can be done horizontally, vertically or

spirally. It was introduced unwisely in 2012

curriculum without knowing in-depth of it and

analyzing the present situation. Current teaching

staff is not sufficient enough to support integrated

teaching.  Modules can be developed in favor of

integrated teaching. Step by step introduction of

this important methods needs to establish.

Though Malaysia and western world are practicing

the integrated teaching fully but our neighboring

country India is struggling to implement it

successfully.  Moreover, support from government

and policy maker is important.

3. Pathology and pharmacology need to be taught in

phase II of curriculum as students now have a

vacant state in ward experience without having any

knowledge on these two important subjects for

clinical correlation . In case of forensic medicine,

the topics needed to know is injury and medico

legal aspects of it and forensic pathology can be

merged with pathology. The poisoning cases need

to be addressed in clinical medicine and only the

fatal cases need forensic pathology

4. There should not be carry on system after failure

of 1st professional exam. Reduction of number of

in course assessment examination like term final

should take into consideration. Supplementary

examination should be taken in a fixed center.

Merging of students of curriculum 2002 with

curriculum 2012 needed to be thought of.

5. Faculty development course needs to be executed

properly. Subject committee and Phase committee

meeting need to carry out regularly.

6. Group discussion is encouraged to prepare a good

lectures and microteaching. Little group discussions

are also encouraged to help students to overcome

difficult topic.  Learning difficulty of students and

teaching difficulty of teachers should be rectified.

7. Monitoring should be done by CME. To implement

effective monitoring method in our country, digital

visit can be introduced instead of field visit.

8. The number of students for bedside teaching or

small group teaching should not exceed 15

9. A post graduate degree holder should get a registrar

post to ensure quality teaching.

10. Bed side teaching and patient exposure is

mandatory. OPD placement has to be compulsory.

Subject committee should supervise it. The main

responsibility goes to the Principal of a medical

college or academic Co-ordinator.

The medical education around globe is changing with

updated methods which are important to create an

efficient community oriented empathic altruistic

physician. The paradigm of medical education is shifted

from teacher’s oriented knowledge based to integrated

competency based education. Developed countries

already adopted the changes of graduate curriculum

into action while the developing countries are on the

process of change7.8.

Therefore, on the basis of needs, it is demanding to

accommodate the new knowledge in medical education

curriculum to consider the primary health care in the

community and involving in scientific research on our

own health issues.  It is now well-established that

health care services cannot be improved unless the

defective educational process of the medical education,

which produces the physicians and other health

personnel changes dramatically. Medical education is

practical and dynamic discipline and those need

constant review and research to become as well as to

remain a useful tool to the society.

Md Robed Amin1, Quazi Tarikul Islam2

1Associate Professor of Medicine, Dhaka Medical College,
2Professor of Medicine, Popular Medical College
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Abstract:

Background: Tuberculosis (TB) is a common communicable disease in Bangladesh. Treatment of

TB sometimes depends on nutritional status of the patient. Both in developed and developing countries

TB has been found to coexist with malnutrition among patients at the beginning of treatment. So it

would be very important to evaluate the nutritional assessment of a patient before starting treatment.

If malnutrition exists in a patient of TB than nutrition supplementation can play an important role in

improving the disease condition to reduce further morbidity and mortality.

Method:It was a descriptive study, conducted on eighty-seven adult TB participant attending at

medicine department, Bangabandhu Sheikh Mujib Medical University (BSMMU), where nutritional

status (Body-Mass Index or BMI) was measured by keeping records of patient’s height in meters and

weight in kilogram.

Result: A total 87 participants were included in this study where 45 (52 percent) were males and 42

(48 percent) were females. Most of the participants were healthy 56 percent (n=49) participants.

However, under-nutrition was present in 36 percent (n=31) participants and over-nutrition were only

8 percent (n=7). Most of the participant takes more than three meals 54 percent (n=47) participants.

However, three meals were taken by 45 percent (n=39) participants and two meals were taken only

1 percent (n=1).

Conclusion:  In this study almost 36% participants of tuberculosis were in under-nutrition. So  Nutrition

supplementation could be needed in improving the disease condition to reduce further morbidity and

mortality. On the other hand large scale study should be needed for taking proper steps to know the

overall situation of the country.
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Introduction

Malnutrition in tuberculosis (TB) patients is common

in both developed and developing countries.1–4  TB and

malnutrition are major public health problems in

Bangladesh where Bangladesh still ranks among the

top ten countries in the world with the highest TB

burden.5 Here in Bangladesh, around 186 people die

of TB every day and around 68 000 per year. 6  In 22

high tuberculosis-burden countries Bangladesh is one

of them. The incidence, prevalence and mortality

estimates for tuberculosis (TB) are 225/100 000, 434

per 100 000 and 45/100 000 respectively and 1.4%

statistics of multidrug resistant cases.7 For TB patients

nutrition is the key point. TB treatment may be

complicated when malnutrition also coexists in that

particular patients. TB has been found to coexist with

malnutrition among participants at the beginning of

treatment in both developed and developing

countries.8,9,10,11Malnutrition is frequently observed

in patients with pulmonary TB. Several studies
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reported that patients with active pulmonary TB are

malnourished, as indicated by reductions in the level

of visceral proteins, anthropometric indexes and

micronutrient status 12,13 Nutrition support is

necessary for malnourished TB patients. Nutrition risk

assessment is important in providing nutrition support.

Even, in Bangladesh we don’t have much information

about the nutritional situation of TB patient to

formulate nutrition intervention. This study was

designed to fill-in this knowledge gap.

Methodology

This study was a cross-sectional study conducted

on eighty-seven adult TB patients were taken from

medicine department, Bangabandhu Sheikh Mujib

Medical University (BSMMU), where the participants

regularly visit for the treatment. At first Eighty-seven

patients with suspected pulmonary tuberculosis were

taken for pathological test. The diagnosis of

pulmonary TB was made on the basis of symptoms

and the presence of M. tuberculosis. Then by face to

face interview a semi-structured questionnaire filled-

up where height of the patient’s was recorded in

meter and weight was recorded in kilogram. Medical

officers were played as data collector of this study.

Patient age ranged from 18 to 91 years (mean,

64.9 years).  This study was approved by the

institutional review board of Bangabandhu Sheikh

Mujib Medical University, Shahbagh, Dhaka. Data

variables were collected from indoor and outdoor of

Department of Internal Medicine, Bangabandhu

Sheikh Mujib Medical Universityfrom January 2017

to December 2017 in relation to the objectives of the

study.

After coding and editing, data were analyzed by using

Statistical Package for Social Science or SPSS (version

21 IBM).  According to variable and mean, standard

deviation were calculated and presented by table. The

BMI will be calculated as body weight (kg) divided by

height in meter square (BMI=wt (kg)/height m2). BMI

£ 18.5 kg/m2 taken as cut-off points for malnutrition(1.

Severe Under nutrition (BMI: <16) ,2. Moderate Under

nutrition (BMI: 16-17), 3. Mild Under nutrition (BMI:

17-18.4), 4. (BMI: 18.5-24.9), 5. Over weight(BMI: 25-

29.9), 6. Moderately Obese (BMI: 30-34.9), 7. Severely

Obese (BMI: 35-39.9), 8. Morbid Obese (BMI : >40)

Result

Age distribution of participants are shown inTable-1

which represents 20 percent participant were ‘14-20

years’ (n=18) and ‘21-35 years’ (44 percent, n=39).  On

the other hand, ‘36-50 years’ (21 percent, n=19) and

‘51 above’ (15 percent, n=24).

Table-1

Age of participant

Age of Participant Percent (n)

14-20 years 20(18)

21-35 years 44 (39)

36-50 years 21(19)

51 years & above 15(24)

Table II shows that among 87 participants, 45 (52

percent) were males and 42 (48 percent) were females.

Table-II

Sex of Participants

Sex of  Participants Percent (n)

Male 52 (45)

Female 48 (42)

Most of the participants were married (76 percent,

n=66) and unmarried were (24 percent, n=21).

Table-III

Marital Status of participant

Marital Status Percent (n)

Married 76 (66)

Unmarried 24(21)

Findings related to education of patents are presented

in Table-IV. Data show that illiterate was 11 percent,

(n=10), primary was 21 percent, (n=18), secondary-

higher secondary was 54 percent(n=47) and graduation

& above was 14 percent (n=12).

Table-IV

Education of participant

Participant’s education level Percent (n)

Illiterate 11 (10)

Primary 21(18)

Secondary-Higher secondary 54(47)

Graduation & above 14(12)

Table-V reveals that 23 percent (n=20) participants

were student, 21 percent (n=18) were house wife, 14

percent (n=12) were service holder, 11 percent(n=10)

were day labor, 9 percent(n=8) were doing business, 8

percent (n=7) doing agriculture and 14 percent (n=12)

had other occupation.

Nutritional status of patients with tuberculosis attending at tertiary medical center BJM Vol. 30 No. 2
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Table-V

Occupation of participant

Occupation Percent (n)

Agriculture 8(7)

Business 9(8)

Day labor 11(10)

Service holder 14(12)

Student 23(20)

House wife 21(18)

Others 14(12)

Monthly income of participantis displayed in Table-

VI. Most of the participant’s monthly income (<20000

taka) were (59 percent, n=68), (20000-39000 taka) were

(25 percent, n=29) and (40000-59000 taka) were (3

percent, n=3).

Table-VI

Monthly income of participant

Monthly income(in Taka) Percent (n)

<20000 68 (59)

20000-39000 29 (25)

40000-59000 3(3)

Table-VII shows that own house were present in 44

percent (n=38) participants. However, rented house

were present in 54 percent (n=47) participants and

homeless were only 2 percent (n=2).

Table-VII

Housing status of participant

Housing status Percent (n)

Own house 44 (38)

Rented house 54(47)

Home less 2(2)

Table-VIII shows that Smear positive (+ve) TB were

14 percent (n=12), Smear –ve were 11 percent (n=10),

Tubercular Pleural Effusion 13 percent (n=11),

Tubercular Lymphadenitis 42 percent(n=37),

Intestinal TB, Disseminated TB & others were 19

percent(n=17).

Table-VIII

Tubercular status of patient’s suspected for TB

Tubercular status Percent (n)

Smear +ve TB 14 (12)

Smear -ve TB 11(10)

Tubercular pleural effusion 13(11)

Tubercular lymphadenitis 42(37)

Intestinal TB 3(3)

disseminated TB 8(7)

Others (Bone T3B/Spinal TB/ 8(7)

Tubercular Meningitis/Miliary TB)

In Table-IX symptoms of TB arrived more than 2

months back for 68 percent (n=59), within 1-2 months

30 percent (n=26) and less than 1 month 2.3 percent

(n=2). Most of the participant’s duration of tuberculosis

diagnosis was less than 2 months in 83 percent (n=72)

and treatment was started less than 1 month in 77

percent (n=67).

Table-IX

Symptoms arrival duration, duration of diagnosis&

treatment duration of TB participants

Duration Percent (n)

<1month 2.3 (2)

Symptoms Duration

1-2months 30(26)

>2months 68(59)

Duration of TB Diagnosis

<2months 83(72)

>2 months 17(15)

not yet started 6(5)

Treatment  started <1month 77(67)

Duration started >1month 17(15)

Daily food intake of participant’s is shown in Table-

10. Most of the participant takes more than three meals

54 percent (n=47) participants. However, three meals

were taken by 45 percent (n=39) participants and two

meals were taken only 1 percent (n=1).

Table-X

Daily food intake of participant

Daily meal number Percent (n)

Two meal 1(1)

Three meal 45(39)

more than three meal 54(47)

BJM Vol. 30 No. 2 Nutritional status of patients with tuberculosis attending at tertiary medical center
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Nutritional status of participant is shown in Table XI.

Most of the participants were participants. However,

under-nutrition was present in 36 percent (n=31)

participants and over-nutrition were only 8 percent

(n=7).

Table-XI

Nutritional status of TB patients before starting

treatment

Nutritional status of TB participant Percent (n)

(according to BMI)

Under-nutrition/malnutrition 36(31)

Normal nutritional status 56(49)

Over-nutrition 8(7)

Discussion

This study was  conducted  to assess the nutritional

status of TB patients who had attended at OPD and

were admitted of Bangabandhu Sheikh Mujib Medical

University. Malnutrition is frequently observed in

patients with pulmonary TB though nomal nutritional

status was more. Several studies reported that patients

with active pulmonary TB are malnourished, as

indicated by reductions in the level of macronutrient

and micronutrient status14,15.

There is so many evidence which shows  poor

nutrition is a risk factor for developing TB16 is result

of  the wide prevalence of malnutrition among newly

diagnosed TB patients which also found in this study,

consistent with findings from other studies.17-

19,20,21 .  So special attention should be  needed for

TB patients when distributing food within the family.

Every TB patient need baseline nutritional

assessment  prior to the commencement of

treatment. This would help  in the planning of

nutritional supplementation according to individual

needs and habits.

Nutritional knowledge is essential, particularly for

the improved management of patient nutrition and

treatment.22 Like so many country lack of  knowledge

on nutrition is a common phenomenon in our

country23-25 . Nutritional requirements of TB patients

is therefore essential, and programme policy makers

need to consider this issue. But not only knowledge

or awareness could develop the scenario, sometimes

poverty prevent the application process, which could

observe in this study too. Education on nutrition

alone will not sufficient if food price hikes26 .To

reduce long-term prevalence of TB infection, the

underlying social determinants of under nutrition need

to be addressed.

Ethical Consideration

Ethical permission of this study was taken from the

Institutional Review Board (IRB) of BSMMU. The

purpose and procedure of the study were properly

explained to the patients and consent was taken. The

study was not involving any additional burden to the

participants. All participants in this research study

had a right to have the information they provide to be

kept confidential. Additionally, in order to conduct a

research study, it is imperative to consider any harm

that might occur to participants. Furthermore, the

purpose of the study was clearly indicated to

participants prior to the study being conducted. An

informed consent section was included as the first page

of the study.

Conclusion

Tuberculosis (TB) is a common communicable disease

in Bangladesh.  In this study almost 36% participants

of tuberculosis were in under-nutrition. So  Nutrition

supplementation could be needed in improving the

disease condition to reduce further morbidity and

mortality. On the other hand large scale study should

be needed for taking proper steps to know the overall

situation of the country.

References

1. Cegielski J P, McMurray D N. The relationship between

malnutrition and tuberculosis: evidence from studies

in humans and experimental animals. Int J Tuberc Lung

Dis. 2004;8:286-298.

2. Metcalfe N. A study of tuberculosis, malnutrition and

gender in Sri Lanka. Trans R Soc Trop Med Hyg.

2005;99:115-119.ht tps ://doi .org/10.1016/

j.trstmh.2004.06.007.PMid:15607338

3. Lettow M V, Harries A D, Kumwenda J J, et al.

Micronutrient malnutrition and wasting in adults with

pulmonary tuberculosis with and without HIV co-

infection in Malawi. BMC Infec Dis. 2004;4:61-

68. .ht tps ://do i .org/10.1186/1471-2334-4-

61.PMid:15613232 PMCid:PMC544350

4. Zachariah R, Spielmann M P, Harries A D, Salaniponi

F M. Moderate to severe malnutrition in patients with

tuberculosis is a risk factor associated with early death.

Trans R Soc Trop Med Hyg. 2002;96:291-294.https://

doi.org/10.1016/S0035-9203(02)90103-3

5. Muhammad F.,Chowdhury M.,Arifuzzaman

M.,Chowdhury ABM. A,,Public Health Problems in

Bangladesh: Issues and Challenges, South East Asia

Journal of Public Health. 2016; 6(2):11-16.https://

doi.org/10.3329/seajph.v6i2.31830

6. World Health Organization. Global Tuberculosis

Control. 2010. WHO: Geneva, Switzerland. World

Health Organization.

Nutritional status of patients with tuberculosis attending at tertiary medical center BJM Vol. 30 No. 2

56



57

7.  World Health Organization. Global tuberculosis report

2013. Geneva, WHO, 2013.

8. Zachariah R, Spielmann M P, Harries A D, Salaniponi

F M. Moderate to severe malnutrition in participants

with tuberculosis is a risk factor associated with early

death. Trans R Soc Trop Med Hyg. 2002;96:291-

294.https://doi.org/10.1016/S0035-9203(02)90103-

3

9. Onwubalili JK. Malnutrition among tuberculosis

participants in Harrow, England. Eur J ClinNutr.

1988;42:363-366.

10. Kennedy N, Ramsay A, Uiso L, Gutmann J, Ngowi FI,

et al. Nutritional status and weight gain in participants

with pulmonary tuberculosis in Tanzania. Trans R Soc

Trop Med Hyg. 1996;90:162-166.https://doi.org/

10.1016/S0035-9203(96)90123-6

11. Gillespie SH, Kennedy N. Weight as a surrogate marker

of treatment response in tuberculosis. Int J Tuberc Lung

Dis. 1998;2:522-523.

12. Onwubalili JK: Malnutrition among tuberculosis

patients in Harrow, England. Eur J Clin Nutr. 1988,

42: 363-366.

13. Saha K, Rao KN: Undernutrition in lepromatous leprosy.

V. Severe nutritional deficit in lepromatous patients co-

infected with pulmonary tuberculosis. Eur J Clin Nutr.

1989, 43: 117-128.

14. Onwubalili JK: Malnutrition among tuberculosis

patients in Harrow, England. Eur J Clin Nutr. 1988,

42: 363-366.

15. Saha K, Rao KN: Undernutrition in lepromatous leprosy.

V. Severe nutritional deficit in lepromatous patients co-

infected with pulmonary tuberculosis. Eur J Clin Nutr.

1989, 43: 117-128.

16. Lönnroth K, Raviglione M. Global epidemiology of

tuberculosis: prospects for control. Sem Res Crit Care

Med. 2008;29:481-491.https://doi.org/10.1055/s-

0028-1085700.PMid:18810682

17. Metcalfe N. A study of tuberculosis, malnutrition and

gender in Sri Lanka. Trans R Soc Trop Med Hyg.

2005;99:115-119..https://doi .org/10.1016/

j.trstmh.2004.06.007.PMid:15607338

18. Lettow M V, Harries A D, Kumwenda J J, et al.

Micronutrient malnutrition and wasting in adults with

pulmonary tuberculosis with and without HIV co-

infection in Malawi. BMC Infec Dis. 2004;4:61-

68. .ht tps ://do i .org/10.1186/1471-2334-4-

61.PMid:15613232 PMCid:PMC544350

19. Zachariah R, Spielmann M P, Harries A D, Salaniponi

F M. Moderate to severe malnutrition in patients with

tuberculosis is a risk factor associated with early death.

Trans R Soc Trop Med Hyg. 2002;96:291-294.https://

doi.org/10.1016/S0035-9203(02)90103-3

20.  Dodor E A. Evaluation of nutritional status of new

tuberculosis patients at the Effia-Nkwanta Regional

Hospital. Ghana Med J. 2008;42:22-28.

21. Miller L G, Asch S M, Yu E I, Knowles L, Gelberg L,

Davidson P. A population-based survey of tuberculosis

symptoms: how atypical are atypical presentations? Clin

Infect Dis. 2000;30:293-299.https://doi.org/10.1086/

313651.PMid:10671331

22. Wardle J, Parmenter K, Waller J. Nutrition knowledge

and food intake. Appetite. 2000;34:269-72.https://

doi.org/10.1006/appe.1999.0311.PMid:10888290

23. Heaney S, O’Connor H, Micheal S, Gifford J, Naughton

G. Nutrition knowledge in athletes: a systematic review.

Int J Sport Nutr Excerc Metab. 2011;21:248-261.

https://doi.org/10.1123/ijsnem.21.3.248

24. Alam N, Roy S K, Ahmed T, Ahmed A S M. Nutritional

status, dietary intake, and relevant knowledge of

adolescent girls in rural Bangladesh. J Health Popul

Nutr. 2010;28:86-94.

https://doi.org/10.3329/jhpn.v28i1.4527.PMid:20214090

PMCid:PMC2975850

25. Choudhury N, Jalal C S B. Maternal nutritional

knowledge and child nutritional status. In: Pasha A,

editor. Pathways out of extreme poverty: findings from

Round I Survey of CFPR Phase II. Dhaka, Bangladesh:

BRAC; 2009. pp. 117-124.

26. Sulaiman M, Parveen M, Das N C. Impact of food hike

price on nutritional status of women and children.

Research Monograph Series 38. Dhaka, Bangladesh:

BRAC; 2009.

BJM Vol. 30 No. 2 Nutritional status of patients with tuberculosis attending at tertiary medical center

57



58

BIOCHEMICAL SCORING SYSTEM FOR DIAGNOSING

NONALCOHOLIC STEATOHEPATITIS

SHEIKH MOHAMMAD NOOR-E-ALAM1, SHAHINUL ALAM1, DULAL CHANDRA DAS1, MAMUN AL-

MAHTAB1

Abstract

Background: Nonalcoholic fatty liver disease (NAFLD) encompasses a spectrum of conditions ranging

from simple steatosis to steatohepatitis, advanced fibrosis, and end stage liver disease. Despite the

high prevalence and severity of hepatic illness, NAFLD remains underdiagnosed, because of few

symptoms, lack of accurate laboratory markers.

Objective: To evaluate a biochemical score for diagnosing non-alcoholic steatohepatitis.

Methods: An observational, cross sectional study was carried out for a period of two years in the

Department of Hepatology, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh. 43

patients of Non-alcoholic fatty liver disease (NAFLD) attending at department of Hepatology were

selected and underwent for biochemical investigations and liver biopsy with NAFLD Activity Score

(NAS).

Results: A biochemical score (TAAG score) assigned 1 point for each parameter (fasting serum

triglyceride >ULN, alanine aminotransferase >ULN, AST/ALT ratio (AAR) £1 and gamma-glutamyl

transferase >ULN) was evaluated. TAAG score ³3 was present in 32.5% of study population and 40%

of NASH patients. It had a sensitivity of 40%, specificity 26% and AUROC 0.54.

Conclusion: Biochemical scoring system comprising traditional biomarkers did not significantly predict

NASH. Biopsy is the only way to estimate steatohepatitis and/or fibrosis.
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Introduction:

NAFLD encompasses a histological spectrum ranging

from simple steatosis to steatohepatitis, advanced

fibrosis and inflammatory changes.1 NAFLD is an

acquired metabolic stress-induced liver disease

associated with insulin resistance (IR) and genetic

susceptibility, sharing histological similarities with

alcoholic liver disease (ALD) in the absence of

substantial alcohol consumption or other causes of

liver disease2. Two broad types are recognized-simple

steatosis is typically stable while non-alcoholic

steatohepatitis (NASH) is characterized by significant

cell injury and the potential for progression to

cirrhosis3.

Fatty liver may be diagnosed if liver echogenicity

exceeds that of renal cortex and spleen and there is

attenuation of the ultrasound wave, loss of definition

of the diaphragm, and poor delineation of the

intrahepatic architecture. However this finding is not

specific and cannot be used to diagnose NASH. Its

sensitivity range from 60-100% and its specificity from

77-95% in detecting fatty infiltration of the liver4. A

complete diagnosis of fatty liver disease ideally should

define the histology, including the stage and grade of

the disease as well as its etiology.

ALT is a marker of hepatic steatosis or hepatic5 and

NASH has been associated with slight elevation of liver

enzymes mostly ALT and Gamma-glutamyl transferase

(GGT)6. Patient typically present with asymptomatic

serum aminotransferase elevations of 2-3 times the

normal7.

The AST/ALT ratio is approximately 0.8 in normal

subjects. The AST is greater than the ALT in alcoholic

hepatitis and a ratio greater than 2:1 is highly

suggestive of this disorder. A ratio >1.0 may also

suggest the presence of cirrhosis in patients with

chronic viral hepatitis8. While the AST/ALT ratio lower
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than 1 is highly suggestive of nonalcoholic steato-

hepatitis9.

Excess deposition of fat in the liver is associated with

an elevated serum GGT and insulin resistance10. An

increased GGT level is a risk factor for advanced fibrosis

in NAFLD11 and, with weight loss, a decrease in GGT

activity is predictive of improved lobular inflammation

and fibrosis of liver.

Hepatic steatosis is a manifestation of excessive

triglyceride accumulation in the liver. The major

sources of triglycerides are from fatty acids stored in

adipose tissue and fatty acids newly made within the

liver through de novo lipogenesis12.

The ‘gold standard’ for the diagnosis of NASH is liver

biopsy, which allows us to differentiate simple steatosis

from NASH13. However, there are practical limitations,

including costs and risks. Importantly longer cores are

needed for accurate fibrosis staging13.

The view of this study was to develop a biochemical

score to differentiate NASH from steatosis in NAFLD

and correlate with NAFLD activity score (NAS).

Methods:

It was an observational, cross sectional study. The

study was carried out for a period of 2 years in

Department of Hepatology, Bangabandhu Sheikh

Mujib Medical University (BSMMU), Dhaka,

Bangladesh. Patients of NAFLD attending at Hepatology

department were selected as study population. We took

43 NAFLD patients for biochemical parameters, liver

biopsy and NAS score evaluation in considering the

exclusion and inclusion criteria. NAS score was

constructed according to Kleiner et al. (2005). In our

study we evaluated a biochemical score (TAAG score)

assigned 1 point for each parameter (fasting serum

triglyceride >ULN, ALT>ULN, AST/ALT ratio (AAR) d”1

and GGT >ULN). With a total of 4 possible points of

TAAG score, we assessed and correlate cut-off points

> 3 with NAS (NAFLD activity score) obtained from liver

biopsy.

Patient’s inclusion criteria was ultrasonographic

evidence of fatty liver and exclusion criteria were

significant alcohol intake (more than 20gm/day),viral

hepatitis (HBV, HCV), pregnancy, co-morbid conditions

(COPD, CRF, cardiac failure), hypothyroidism,

consumption of drugs causing fatty change in liver

(steroid, oral contraceptive pill, tamoxifen, amiodarone,

diltiagem, protease inhibitor).

All data were collected from structured questionnaire

and analyzed by SPSS 16 software. Qualitative data

was analyzed by Chi-square test and quantitative data

by student’s t-test. P values below 0.05 considered as

statistically significant.

Ethical consideration:

Ethical clearance for the study was taken from the

Institutional Review Board of BSMMU prior to the

commencement of this study.

Results:

We evaluated 43 patients (26 female, male 17). Patient’s

age, body weight, height, BMI, waist, systolic and

diastolic blood pressure, ALT, AST, AST to ALT ratio,

GGT, fasting blood sugar, 2 hr after breakfast, fasting

serum lipid profile were analyzed. BMI and waist

circumference was calculated according to Western

Pacific Region Office of WHO 2000 criteria and

International Diabetes Federation criteria 2006 for the

South Asians respectively. We grouped the study

population (n=43) into non-NASH fatty liver (NNFL) and

nonalcoholic steatohepatitis (NASH). NNFL was present

in 23 patients and NASH was in 20 patients.

Table-I

 Baseline characteristics of study populations (n = 43).

Variables Mean ± SD

Age (years) 41.1 +  10.5

Weight ( Kg) 67.8 ± 10.3

Height (cm ) 157.5 ± 8.6

BMI Kg/m2 27.3 ± 3.0

Waist circumference (cm) 93.0 ± 6.9

SBP (mm Hg) 120.0 ±  21.7

DBP (mm Hg) 80.7 ± 8.2

ALT (U/L) 48.6± 25.4

AST (U/L) 40.0 ± 25.0

AST/ALT (AAR) 0.8 ± 0.3

GGT 50.0±34.9

FBS (mmol/L) 5.5 ± 1.3

2hrABF (mmol/L) 7.9 ± 1.7

Total Cholesterol (mg/dl) 212.5 ± 43.6

TG (mg/dl) 253.1 ± 202.7

HDL (mg/dl) 37.1 ± 9.8

LDL (mg/dl) 132.4 ± 39.7

Data is expressed as Mean ±SD. SD, Standard deviation.
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In the study 46.5% patients were NASH (M 40%, F

60%). 32.5% NASH patients were in metabolic range.

Mean fasting serum TG level was 253 mg/dl. 41.86%

NASH had TG level in metabolic range (e”150mg/dl).

Serum TG e”ULN had sensitivity of 90% and specificity

of 73% to identify NASH. AUROC is 0.59.

Serum ALT level above the ULN (65 U/L) was present

in 25.5% NAFLD patients. High ALT presents with

NASH was 54.5%. Serum ALT level above ULN not

significantly correlates (p=0.53, chi-square test) in

between NNFL and NASH. Serum ALT >ULN had

sensitivity 30% and specificity 21.7% to identify NASH.

AUROC is 0.56.

AST/ALT (AAR) ratio was d”1 in 79.0% NAFLD patients.

AAR d”1 was present in 75% of NASH individuals and

82.6% of NNFL. In this study AAR not significant

correlates (p=0.54, chi-square test) to identify NASH

from NNFL. AST/ALT ratio (AAR) d”1 had sensitivity

75% and specificity 82.6% to identify NASH.  AUROC

was 0.39.

Serum GGT level (male 15-85U/L, female 5-55 U/L)

above the ULN was 25.5% in study population. Mean

serum GGT was 52 (34.9) U/L. Only 30% of NASH

population presented with serum GGT above the ULN.

Serum GGT >ULN had sensitivity 30% and specificity

21.7% to identify NASH.  AUROC is 0.56.

TAAG score e”3 was present in 32.5% patients and

40% of NASH patients. TAAG score e”3 had a sensitivity

of 40% and specificity of 26.1% not significantly

correlates (p=0.33, chi-square test) to NASH prediction.

ROC curve showing TAAG scoring system e”3 had

sensitivity 40% and specificity 26.1% to identify NASH.

AUROC is 0.54.

Table-II

Clinical and laboratory characteristics of study population (n= 43).

Variables NNFL (NAS 0-4) NASH (NAS  >5-8) P value by

(mean ± SD) (mean ± SD)  Independent

samples T test

Age (years) 39.2±9.5 43.2 ± 11.3 0.22

Weight ( Kg) 66.7±9.7 69.1±11.0 0.45

Height ( cm ) 156.3±8.6 159 ± 8.5 0.31

BMI Kg/m2 27.4±3.3 27.2± 2.7 0.88

Waist circumference (cm) 92.3±5.6 93.8 ± 8.3 0.53

SBP (mm Hg) 117.1±9.8 128.2± 15.2 0.009

DBP (mm Hg) 79.3±8.56 82.2 ± 7.69 0.24

ALT (U/L) 46.4±23.7 51.1±27.7 0.55

AST (U/L) 43.3±32.1 36.1±12.7 0.32

AST/ALT 0.9±0.3 0.80±0.3 0.27

GGT 46.5±29.4 58.3±40.2 0.28

FBS (mmol/L) 5.2±1.3 5.9±1.1 0.74

2hrABF (mmol/L) 7.7±1.4 8.2±2.0 0.43

Total Cholesterol (mg/dl) 209.8±41.4 215.5±46.9 0.67

TG (mg/dl) 262.7±264.6 242.1±97.5 0.73

HDL (mg/dl) 38.0±8.6 36.1±11.2 0.54

LDL (mg/dl) 131.4±37.5 133.4±42.8 0.87

 p value was determined by Independent-Samples T test.

Fig.-1: ROC curve showing TAAG scoring system e”3

had sensitivity 40% and specificity 26.1% to identify

NASH. AUROC is 0.54.

Biochemical Scoring System For Diagnosing Nonalcoholic steatohepatitis BJM Vol. 30 No. 2

60



61

Discussion:

Our study aim was to create a biochemical scoring

system to predict and identify NASH. Total 43 patients

with ultrasonographic features of fatty liver were

enrolled, who met the inclusion criteria.

Hypertriglyceridaemia was present in 58.1% and

hypercholesterolaemia in 62.7% patients.

Hypertriglyceridaemia has important role in the

pathogenesis of NAFLD and previous studies from Asia

also showed its significant contribution in NAFLD14.

Serum liver enzyme abnormalities in NAFLD are

primarily to elevations of ALT. The majority of elevations

is mild (less than 5 times the upper limit normal) and

exists in all degrees of NAFLD15. In our study, elevated

ALT was present in 25.5% NAFLD, 30% of NASH

population and raised ALT having no correlation

(p=0.53, chi square test) in diagnosing NASH.

AST to ALT ratio (AAR) is usually less than 1 in NAFLD

patients2. AAR > 1 can be an independent risk factor

for advanced fibrosis in NASH according to some

studies4. In our study, 79.0% patients presented with

AAR d”1 having no correlation (p=0.54, chi-square test)

in diagnosing NASH.

The role of GGT, as a marker for disease severity and

diagnostics is still obscure in NAFLD. Serum GGT e”30

U/L is an adequate marker of NASH15. In our study,

serum GGT >ULN did not have any correlation with

(p=0.53, chi-square test) severity of liver disease. It is

not an adequate marker for prediction of NASH.

We proposed a biochemical scoring system (TAAG

score: triglyceride-alanine aminotransferase-aspartate

aminotransferase to alanine aminotransferase ratio-

gamma glutamyl transferase score) for diagnosing

NASH, assigned 1 point for each of the following

characteristics: TG >ULN (150 mg/dl), ALT >ULN (65

U/L), AST/ALT d”1 (AST ranges 15-37 U/L) and GGT

>ULN (male 15-85 U/L, female 5-55 U/L). Biochemical

investigations were done in the Department of

Biochemistry, BSMMU. TAAG score e”3 out of 4

(sensitivity of 40%, specificity of 26%, p=0.25 by chi-

square test, AUROC 0.54) was not a strong predictor

of NASH.

Conclusion:

Biochemical scoring system comprising traditional

biomarkers also did not significantly predict NASH.

Biopsy is the only way to estimate steatohepatitis and/

or fibrosis. We recommend liver biopsy in every patient

of NAFLD with metabolic syndrome whenever possible.
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COMPARISON OF EFFECTIVENESS BETWEEN DPP4
INHIBITORS COMBINED WITH  VERSUS OTHER
ORAL HYPOGLYCAEMIC AGENT(S) IN DIABETIC
PATIENTS
COLONEL MD. SHAMEEM HAIDAR1

Abstract:

Background: Diabetes is global health burden of disease that requires life-long pharmacological and

non-pharmacological management to prevent complications such as cardiovascular disease,

retinopathy, nephropathy, and neuropathy. Treatment of type 2 diabetes is based on an interplay of

patient characteristics, severity of hyperglycemia and available therapeutic options. Metformin,

sulfonylureas (SU) and DPP IV inhibitor are the most studied of the oral medications used worldwide.

They play a prominent initial role in the type 2 diabetes treatment algorithm recommended by the

several guideline. The growing evidence on new technologies and therapeutic interventions is rapidly

expanding our knowledge and ability to manage diabetes and its complications; at the same time,

however, it is challenge for physicians to select appropriate medication in appropriate dose for optimal

patients care.

Objectives: To compare the safety and efficacy of the dipeptidylpeptidase-4 (DPP-4) inhibitors

combination with other oral hypoglycaemic agent(s) in patients with type 2 diabetes and inadequate

glycemic control.

Materials & method: Study was conducted among 600 patients over a period of 24 months. All the

patients were adult male and female type 2 diabetic patients who received regular oral anti-diabetic

drug(s) and duration of T2DM for one year or more were enrolled for study. Total 150 cases were

selected. Patients with Type 1 DM, pregnant women with DM and who was receiving injectable anti-

diabetic medications were excluded from this study. Detail demographic data were collected from the

informant and recorded in structured case report form. Clinical examination and relevant investigations

were done. Main outcome variable was Glycemic status (HbA1C, FBG, 2HABF). Effectiveness of

drugs was evaluated by glycaemic status of the patients.

Result: Maximum number of patients (38.5%) was between 31-40 years age group with mean age

37.8±9.5 years. Present study shows that, for good glycemic control, all three results (FBS, 2H ABF

and HbA1c) were within targeted level in majority patients of DPP4 Inhibitor combination group.

Although FBS was best result in metformin group. About 51.9% of SUs group achieved the glycemic

control targets level. In case of metformin group it was in 59.8% of patients, and in combined therapy

67.1% patients shows good glycemic target. So DPP4 Inhibitor combination is better medication than

other to maintain good glycemic status in type 2 DM patient, due to maximum number of patients

reached all three components of result within target range.

Conclusion: Diabetes is chronic illness. Good glycemic control with choosing appropriate anti-diabetic

medication is pivotal for DM management. In this study it is observed that DPP4 Inhibitor combination

group of drug is better than other anti-diabetic medication to maintain good glycemic status in type 2

DM patients.

Keywords: Diabetes mellitus, Oral anti-diabetic medication, Sulphonylureas, Biguanide,

Incretinmimetics (DPP IV inhibitor).
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Introduction:

Type 2 diabetes is one of the major public health
concerns in both developing and developed countries.
It has become epidemic in a number of countries,
particularly in newly industrialised nations. The direct
and indirect social and economic costs of treating
diabetes and its complications have the potential to
cripple the countries’ healthcare budgets. In recent
times, a new dimension has been added with the
increasing appearance of type 2 diabetes in adolescents
and even children. Good glycemic control can delay
the progression of microvascular or macrovascular
complication with in type 2 diabetes mellitus (T2DM)
patients. To date, the association between antidiabetic
agents and glycemic control in this patient is not well
established.

Like many other developing countries, Bangladesh has
a major problem of rapid urbanization. Dietary habit,
life style modification also changed with urbanization.
Any country that experienced to urbanization and
industrialization also witnessed with a change of
disease pattern from infectious to non-communicable
and chronic diseases. Changing in life styles, eating
habits, sedentary life, increased use of tobacco and
deteriorating environmental conditions are likely to
develop non-communicable diseases. At the same time
non-communicable diseases and metabolic disorders

linked with diabetes (DM), hypertension (HTN) and

coronary heart diseases (CHD) are increasing. At

present it is estimated that about 7.1 million cases of
diabetes in Bangladesh in 2015 and latest data

suggested that prevalence of diabetes in adult (20-79

years) is 7.4%.1

Type 2 Diabetes is defined as chronic hyperglycemia

resulting from either decreased insulin secretion,

impaired insulin action or both in the absence of
autoimmune destruction of the pancreatic beta cell.

Type 2 diabetes is now recognized as a major chronic

public health problem throughout the world. It affects

large number of people of wide range of ethnic and

economic levels in both developed and developing

countries.2 Diabetes mellitus can lead to diabetes
specific complications and end organ damage which

can be prevented or delayed by strict glycemic control

and thereby reduce morbidity and mortality among

these patients. In a major proportion of patients, oral

anti-diabetic drugs are used for glycemic control early

in disease course and are effective in many cases to
reach the therapeutic targets. Summaries of previous

studies of oral antidiabetic drugs (OADs) suggest that

they reduce A1C levels by 0.5–1.25%.3 These oral
medications are easy to take and often cost effective
in comparison with injectable medications.

Essential components of the treatment for diabetes
include diabetes self-management education and
support, lifestyle interventions, and goal setting and
glycemic management. Each class of oral agents works
by a different mechanism and they may be combined
to achieve optimal glucose control. The obvious
exceptions are sulfonylureas and non-sulfonylurea
insulin secretagogues, which should not be combined.4

Typically, patients with type 2 diabetes are started on
metformin, with a second agent or third agent added
as needed. In general, the addition of an oral agent
will reduce HbA1c by an additional 1.0%. Tablets
combining two classes of oral agents are now available.

People with type 2 diabetes often have lifestyles (eating
and physical activity habits) which contribute to their
problem. Begin oral glucose lowering medications when
lifestyle interventions alone are unable to maintain
blood glucose control at target levels. First-line therapy
begin with metformin unless there is evidence of renal
impairment or other contraindication.5 Other options
include a sulfonylurea (or glinide) for rapid response
where glucose levels are high, or a-gIucosidase
inhibitors in some populations; these agents can also
be used initially where metformin cannot. In some
circumstances dual therapy may be indicated initially
if it is considered unlikely that single agent therapy
will achieve glucose targets.

There are several groups of oral medication available,
currently five classes of OAD agents commonly used:
Alpha glucosidase inhibitors (AGIs), Biguanides,
Dipeptidyl peptidase-4 (DPP-4) Inhibitors, Insulin
Secretagogues – SUs, Non-SUs or Meglitinides and
Thiazolidinediones (TZDs). AGIs primarily lower
postprandial glucose without causing hypoglycaemia.
They are less effective in lowering glycaemia than
metformin or SU, reducing HbA1c by 0.5–0.8%.
Metformin does not stimulate insulin secretion, and
lowers blood glucose by decreasing hepatic glucose
production. Metformin monotherapy is usually not
accompanied by hypoglycaemia. It can lower plasma
glucose by up to 20% as first line drug treatment
especially in overweight/obese patients. Metformin
monotherapy will lower HbA1c by about 1.5%.6

Dipeptidyl peptidase-4 (DPP-4) Inhibitor (Sitagliptin)
lowers HbA1c by 0.5 – 0.8%, its efficacy improves when
used at higher HbA1c baselines. Thiazolidinediones
are peroxisome proliferator-activated receptor-gamma
agonists and act primarily by increasing insulin
sensitivity of muscle, adipose tissue and liver to
endogenous and exogenous insulin (insulin
sensitizers).

Reaching Glycaemic Targets achieved by Self blood
glucose monitoring (SBGM) routinely. Monitoring
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provides information on the effects of therapy, diet and
physical activity. Those on OAD agents or diet need to
check fasting and 2-hour PPG levels. HbA1c should
be measured approximately every 3 to 6 months to
ensure that glycaemic targets are being met. This
reflects overall glucose control over a 3 month period
with recommended target level of 6.5%. To achieve a
HbA1c <6.5%, aim for FPG or pre-prandial plasma
glucose targets of 4.4 to 6.1 mmol/L and 2-hour PPG
targets of 4.4 to 8.0 mmol/L.6

HbA1c is the most commonly accepted measurement
of long-term glycemic control. Current
recommendations are that HbA1c be checked at least
every 6 months4 if the patient is well controlled (HbA1c
d” 7%) and on a stable oral anti-hypoglycemic regimen,
otherwise every 3 months. Targets for therapy have
been evaluated in clinical trials. Two trials have
achieved A1c levels slightly greater than 7%. Neither
showed reduction in end-stage complications in the
time frame of the trials (e.g., visual loss, renal failure
amputation). However, early and intermediate
microvascular complications were reduced, and longer-
term follow-up of one study showed that benefits did
begin to accrue by 15-20 years. This suggests that a
target A1c of 7% to 7.5% is reasonable in those with
life expectancies in this range or longer.4

Glycosylated hemoglobin assays provide an accurate
indication of long-term glycemic control. Glycated
hemoglobin is formed by the continuous non-enzymatic
glycosylation of hemoglobin throughout the lifespan
of an erythrocyte. The A1c assay yields an accurate
measure of time-averaged blood glucose during the
previous six to eight weeks. Clinically, it can assist in
determining duration and severity of hyperglycemia
and can help guide treatment. Eating, physical activity
or acute metabolic stress does not influence the A1c
test. The test can be done at any time of day and does
not require fasting.7

Appropriate medication management targeting
glycemic control, hypertension, and lipid management
is important for reducing morbidity and mortality, and
improving long-term quality of life for patients
diagnosed with type 2 diabetes mellitus (T2DM).
Lifestyle changes such as nutrition therapy, weight
loss, increased exercise, and appropriate education and
self-management strategies are pivotal to improved
outcomes. Inadequate access to care for chronic
disease management as well as the cost of medication
can contribute to poor control of T2DM and associated
cardiovascular risk factors.7

Methodology:

This quasi experimental Phase IV clinical trial was
conducted amongst 600 patients of type 2 DM over a

period of 24 months. Samples were selected by quasi
experimental type. Sociodemographic variables were
age, sex, economic status, educational level, etc.
Clinical variables were glycemic status: HbA1C, FBG,
2HABF, Oral anti-diabetic agents. Informed written
consent was obtained accordingly. The trial was done
according to ICH-GCP and followed the declaration
of Helsinki.The patients allocation was semi
purposive and not randomized. The drugs which were
prescribed was sulfonylureas (S), Biguanides (B)
(Metformin) and DPP4 inhibitors(D) (Vildagliptin and
Sitagliptin). There was no concealment of allocation
and sequential allocation by S, B and D groups. The
combination was done with Vildagliptin and
metformain(V+M) and sitagliptin and
metformin(S+M). So the allocation was 4 cards with
one S, One B, One with S+M and one with  V+M
Primary efficacy was seen of glycaemic control and
secondary efficacy was to see the achievement of
target glucose. The safety issue was seen with
primarily see the number of hypoglycaemic episodes
and secondary to see the number of death.  All tests
were done in recognized Biochemistry lab. Reference
range of investigation report obtained according to
operational definition. This CRF was used for
collection of information by interviewing patients.
Data processing work consist of registration
schedules, editing computerization, preparation of
dummy table, analyzing and matching of data.
Quantitative data expressed as mean and standard
deviation and qualitative data as frequency and
percentage. Comparison was done by tabulation and
graphical presentation in the form of tables, pie chart,
graphs, bar diagrams, histogram & charts etc.

Operational definition:

Diabetes mellitus (DM): The current WHO diagnostic
criteria for diabetes

• Fasting blood glucose ³7.0 mmol/l

• Or 2-hours after ingestion of 75 gm glucose ³11.1
mmol/l

• Or HbA1C ³6.5 %

In the presence of classical symptoms of hyperglycemia

Or, diagnosed case of T2DM on anti-diabetic
medications

Glycemic control: Targets are-

• Fasting blood glucose: Â 6.0 mmol/L

• Or HbA1c: Â 7.0%

• Or 2-hour postprandial blood glucose: Â 8.0
mmol/L
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Result

In this study Maximum number of patients (38.5%)
was between 31-40 years age group with mean age
37.8±9.5 years. Out of 600 cases, 57.6% cases were
male and 42.3% were female. Male to female ratio was
1.3:1. (Table I) Large numbers of respondents came
from urban area and poor class 66(44%) comprising
the major percentage of the patients. Majority of
Diabetic patients were suffering for disease 1 to six
year (61%).

Patient’s allocation according to prescribed medication
revealed that, 198(43%) patients having history of
taking sulphonylureas (SUs), 192(32.0%) patients
biguanide and 210(35.0%) patients having history of
taking combination of DPP IV inhibitor. Combination
therapy distributed as 118(19.6%) Vildagliptin &
metformin combination and 92(15.3%) Sitagliptin &
metformin combination. (Table II).

Table I

Demographic profile of the patients (n=600)

Age (yr.)                      Frequency Total (%)

Male (n=346) female (n=254)

d”30 98(28.3) 51(20.0) 149(24.8)

31-40 139(40.1) 92(36.2) 231(38.5)

41-50 71(20.5) 60(23.6) 131(21.7)

>50 38(10.9) 51(20.0) 89(14.6)

Mean ± SD 38.1±9.2 37.5±11.4 600(100)

M:F                           1.3:1

Table II

Patients allocation according to types of oral OAD

medication (n=600)

OAD agent(s) Frequency Percentage

SUs Glimepiride 54 9.0

Gliclazide 64 10.6
Glipizide 20 3.3
Glybenclamide 60 10.0

Biguanide Metformin 192 32.0
DPP4 Vildagliptin & 118 19.6

Inhibitor metformin
Sitagliptin & 92 15.3
metformin

Regarding the operational definition of glycemic control
targets, target level of fasting blood glucose Â6.0 mmol/
L is considered as good status. Present study revealed

that metformin (Biguanide group) observed good
glycemic control in 129(67.1%) patients, followed by
Vildagliptin & metformin combination in 72(61.0%)
patients, Sitagliptin & metformin combination in
54(58.6%) patients, Gliclazide 37(57.8%) patients and
Glimepiride 31(57.4%) patients. Overall in case of SUs
group result was 108(54.5%) of patients and in
combination DPP4 Inhibitor group was 126(60.0%) of
patients of good glycemic status. (Table III)

Table III

Evaluation of glycemic status by FBG level in different

groups (n=600)

OAD agent(s)                     FBG (mmol/L)

< 6.0 ³ 6.0

Glimepiride 31(57.4%) 23(42.5%)

Gliclazide 37(57.8%) 27(42.1%)

Glipizide 8(40%) 12(60%)

Glybenclamide 32(53.33%) 28(46.66%)

Metformin 129(67.1%) 63(32.8%)

Vildagliptin & metformin 72(61.0%) 46(38.9%)

Sitagliptin & metformin 54(58.6%) 38(41.3%)

According to the targeted FBG, Bar chart shows that
patients of metformin group achieved better glycemic
status then others in T2DM patient. The p-value is
0.000625. The result is significant at p< .05. (Figure-1).

<6.0 (mm0l/L) ≥6.0 (mmol/L)

54.50%

45.40%

67.11%

32.80%

60.00%

40.00%

Sulphonylureas Me!ormin DPP4 inhibitor combina"on

Fig.-1: Assessment of effectiveness of drugs amongst

the groups by the result of FBG (n=600)

2-hour postprandial blood glucose less than 8.0 mmol/
L was indicator for good glycemic status. In this study,
combination therapy by Vildagliptin & metformin

Comparison of Effectiveness between DPP4 inhibitors combined with  Versus Other Oral BJM Vol. 30 No. 2

66



67

combination was observed good glycemic control than
others, reported in 84(71.1%) patients, followed by
Glimepiride in 38(70.3%) patients, Sitagliptin &
metformin combination in 59(64.1%) patients and
metformin (Biguanide group) in 117(60.9%). Overall
findings suggested that in case of SUs group result
was 109(55.0%) of patients, metformin group was
117(60.9%) and in combination DPP4 Inhibitor group
was 143(68.0%) of patients of post-prandial good
glycemic status. (Table IV)

Table IV

2-hours after breakfast blood glucose levels in

different groups (n=600)

OAD agent(s)                          2H ABF (mmol/L)

< 8.0 e— 8.0

Glimepiride 38(70.3%) 16(29.6%)

Gliclazide 33(51.5%) 31(48.4%)

Glipizide 9(45.0%) 11(55.0%)

Glybenclamide 29(48.3%) 31(51.6%)

Metformin 117(60.9%) 75(39.0%)

Vildagliptin & metformin 84(71.1%) 34(28.8%)

Sitagliptin & metformin 59(64.1%) 33(35.8%)

Present study shows that effectiveness of SUs group
and metformin group almost similar in the means of
result of post-prandial blood glucose level, (55.0%) and
(60.9%) respectively. But result of combination therapy
DPP4 was better than others. The p-value is 0.000371.
The result is significant at p< .05. (Figure-2)

Table V

HbA1c levels in the study population (n=600)

OAD agent(s) HbA1C

<7.0% 7.1% to 9.0% >9%

Glimepiride 32(59.2%) 19(35.1%) 3(5.5%)

Gliclazide 33(51.5%) 31(48.4%) 0

Glipizide 8(40.0%) 10(50.0%) 2(10.0%)

Glybenclamide 29(48.3%) 29(48.3%) 2(3.3)

Metformin 115(59.8%) 72(37.5%) 5(2.6%)

Vildagliptin & 82(69.4%) 36(30.5%) 0

metformin

Sitagliptin & 59(64.1%) 31(33.6%) 2(2.1%)

metformin

HbA1c is the most commonly accepted measurement
of long-term glycemic control. Regarding the
operational definition acceptable level of HbA1c is
Â7.0% for strict glycemic control. Present study shows
that, in SUs group 102(51.5%) of patients had good
glycemic control. In metformin group 115(59.8%) of
patients and in DPP4 Inhibitor combination group
141(67.1%) of patients under control of strict level. So
present study suggested that, DPP4 Inhibitor
combination therapy is best medication for control of
strict glycemic status. . (Table V)

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

<8 mmol/L ≥8 mmol/L

Sulphonylureas Me!ormin DPP4 inhibitor combina"on

Fig.-2: Assessment of effectiveness of drugs amongst

the groups by the result of 2H ABF (n=600)

FBS PPG HbA1C

Sulphonylureas Me ormin DPP4 Combined therapy

Fig.-3: Comparison of effectiveness of drugs amongst

the groups by the result of FBS, 2HABF, HbA1c (n=600)

All findings were evaluated in all groups of patients.
Present study shows that, for good glycemic control,
all three results (FBS, 2H ABF and HbA1c) were within
targeted level in majority patients of DPP4 Inhibitor
combination group. Although FBS was best result in
metformin. About 51.9% of SUs group achieved the
glycemic control targets level. In case of metformin
group it was in 59.8% of patients, and in combined
therapy 67.1% patients shows good glycemic target.
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So DPP4 Inhibitor combination is better medication
than other to maintain good glycemic status in type 2
DM patient, due to maximum number of patients
reached all three components of result within target
range. The p-value is 0.023685. The result is significant
at p< .05. (Figure-3).

Discussion:

In this quasi experimental Phase IV Clinical trial we
investigated 600 individuals type 2 DM both male and
female > 20 years of age. For estimating the glycemic
status of diabetes we evaluated fasting blood glucose
(FBG), 2-hr post glucose test and HbA1c for selected
subjects. We also measured some important
sociodemographic and socio-economic information
following a pre-tested structured case record form. For
diagnosis and defining the diabetes state in our study
population we used revised WHO criteria. In this study
Maximum number of patients (38.5%) was between
31-40 years age group with mean age 37.8±9.5 years.
Male to female ratio was 1.3:1.

Findings are correlates with the results of similar
studies at home and abroad, e.g a cross- sectional
study in outpatients medicine department8 reported
that the mean ages (in years) of the male and female
diabetic patients were 51.5±1.51 and 50.4±1.46. A
study in Bangladesh reported that among study
subjects 731 were male, 824 were female, most of the
population were young with a mean age 33 years, and
about 78 percent were in age category between 20-40
years2. Another study in Bangladesh by Akter S; et al.
reported that diabetes and prediabetes are highly
prevalent among individuals aged 35 years or more in
Bangladesh9. Another study by Rahman H (2012)10

showed a significant difference (M:F=2:1) with higher
male preponderance . It is found that the incidence of
DM rose with the increase of age and declined sharply
after the age of 50 years.

In this study, patient’s allocation according to
prescribed medication revealed that, 198(43%) patients
having history of taking sulphonylureas (SUs),
192(32.0%) patients biguanide and 210(35.0%)
patients having history of taking combination of DPP
IV inhibitor. Combination therapy distributed as
118(19.6%) Vildagliptin & metformin combination and
92(15.3%) Sitagliptin & metformin combination.

In patients with type 2 diabetes, diet and physical
activity are essential first line therapies, and many
groups now recommend initiating metformin at
diagnosis. Study reported Metformin should be
prescribed as the first line agent unless there are
contradictions to its use4. The choice of subsequent
agents remains controversial. Sulfonylureas should be

considered as a second-line agent. Weight-neutral
medications have clinical appeal, but no outcomes data
to support their use over any other medication. In
general, if the patient has not achieved glycemic goal
after therapy at a maximal dose of an oral agent, the
therapy should be considered inadequate and
combination therapy may be chosen. In this study total
210(35.0%) patients had prescribed combination of
DPP IV inhibitor.

Regarding the operational definition of Glycemic control
targets, target level of fasting blood glucose was: Â6.0
mmol/L. Present study revealed that patients treated
with metformin (biguanide group) had good glycemic
control 129(67.1%) in the means of level of fasting blood
glucose (Â6.0mmol/L), followed by combination
therapy of DPP IV inhibitor in 126(60.0%) patients.
According to the targeted FBG, bar chart shows that
patients of metformin group achieved better glycemic
status then others in T2DM patient. The p-value is
0.000625. The result is significant at p< .05. A study
reported that metformin has excellent efficacy with
favorable weight and lipid profiles supporting its use
as first-line therapy. DPP-4 inhibitors are less
efficacious than metformin but have proven non-
inferior to SU treatment with a favorable side-effect
profile and less risk for hypoglycemia9.

In this study, 2-hour postprandial blood glucose less
than 8.0 mmol/L was indicator for good glycemic
status. In this study, combination therapy by
Vildagliptin & metformin combination was observed
good glycemic control than others, reported in
84(71.1%) patients, followed by Glimepiride in
38(70.3%) patients, Sitagliptin & metformin
combination in 59(64.1%) patients and metformin
(Biguanide group) in 117(60.9%). Overall findings
suggested that in case of SUs group result was
109(55.0%) of patients, metformin group was
117(60.9%) and in combination DPP4 Inhibitor group
was 143(68.0%) of patients of post-prandial good
glycemic status. So patients with combination therapy
by Vildagliptin & metformin shows best
postprandial blood glucose achievement than others.

Present study shows that, for good glycemic control,
all three results (FBS, 2H ABF and HbA1c) were within
targeted level in majority patients of DPP4 Inhibitor
combination group. Although FBS was best result in
metformin. About 51.9% of SUs group achieved the
glycemic control targets level. In case of metformin
group it was in 59.8% of patients, and in combined
therapy 67.1% patients shows good glycemic target.
So DPP4 Inhibitor combination is better medication
than other to maintain good glycemic status in type 2
DM patient, due to maximum number of patients
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reached all three components of result within target
range.

All findings consistent with result of other studies. In
a systematic review of randomized controlled trials
(RCTs) shows that all DPP-4 inhibitors plus metformin
were significantly more effective than metformin alone
in reducing mean HbA1c from baseline and achieving
a higher proportion of patients with HbA1c <7%11.
Dipeptidylpeptidase-4 (DPP-4) inhibitors have a
mechanism of action that is distinct from other oral
glucose-lowering agents12. The DPP-4 inhibitor class
of oral anti-diabetic agents selectively inhibits the DPP-
4 enzyme that rapidly degrades two major incretin
hormones, glucagon-like peptide-1 (GLP-1) and
glucose-dependent insulinotropic polypeptide13,15.

DPP-4 inhibitors have also been shown to be efficacious
and safe in combination therapy with metformin, SUs,
TZDs and insulin15. Scheen13 reviewed DPP-4
inhibitors in 2011, analyzing the similarities and
differences among members of the DPP-4 inhibitor
class of oral anti-diabetic agents, including their
efficacy and safety profiles as monotherapy or in
combination with metformin, a sulfonylurea (SU) and/
or a thiazolidinedione, and insulin. The review
demonstrated that, although DDP-4 inhibitors produce
a similar reduction in glycosylated hemoglobin (HbA1c)
levels compared with other existing classes of oral
glucose-lowering agents, DPP-4 inhibitors offer several
clinical advantages14. These include negligible risk of
hypoglycemia, much lower than that observed with
SUs, and weight neutrality, compared with the weight
gain that is generally associated with SUs and
thiazolidinediones13.

The pharmacokinetics across the DPP-4 class of oral
diabetes medications is, in general, similar with a few
exceptions. The agents in this class have good oral
bioavailability which remains essentially unchanged
with food intake. The relatively long half-lives of
sitagliptin, linagliptin and alogliptin allow for once-daily
dosing. Saxagliptin and vildagliptin both have shorter
half-lives but saxagliptin is still dosed once daily
because of its active metabolite while vildagliptin is
dosed twice daily (b.i.d.)12. Based on the above
knowledge, the combination of DPP-4 inhibitor
suggested as a promising treatment strategy for
improving glycemic control while attenuating insulin-
related risks in T2D patients.

Conclusion:

A The principal finding of this study is DPP-4 inhibitors
combination therapy is the best medication across the
class in terms of key efficacy and safety outcomes
(HbA1c, FBS, PPG and proportion of patients achieving

HbA1c<7%). Glycaemic control would prevent
microvascular and macrovascular complications of
type 2 diabetes. Several categories of oral antidiabetic
drugs including biguanides, sulfonylureas,
meglitinides, DPP-4 (dipeptidyl peptidase-4) inhibitors
are available for tretment of type 2 diabetes. Efficacies
of these drugs should be monitored for clinical
evaluation and for further management. Other oral
agents, like metformin are less efficacious than DPP-4
inhibitors combination but have proven non-inferior
to SU treatment with a favorable side-effect profile and
less risk for hypoglycemia. In conclusion, our data
indicate that the combination treatment of DPP-4
inhibitor is beneficial in terms of glycemic control.
However, additional studies are warranted to establish
the optimal approach for its application in clinical
practice.
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A META-ANALYSIS OF THE PREVALENCE OF

CLINICAL MANIFESTATIONS OF CHIKUNGUNYA

VIRUS DISEASE IN BANGLADESH

FARHA MUSHARRAT NOOR1, MD BELAL HOSSAIN2 , QUAZI TARIKUL ISLAM3

Abstract

Background: Chikungunya is known as a mosquito-borne viral disease. It is transmitted to the

human body by infected mosquitoes and caused different symptoms. The main aim of this study was

to investigate the percentage of Chikungunya virus disease (CHIKV) patients who would had different

clinical features at the acute or sub-acute stage of this disease in Bangladesh.

Methodology: In this meta-analysis, PubMed Central and BanglaJOL had been searched. Total 8

eligible studies had been selected for quantitative analysis. The pooled prevalence (PP) was used as

effect measure to find the number of patients who would had different symptoms at acute or sub-

acute stage of CHIKV disease. The pooled prevalence and 95% confidence interval (CI) had been

calculated using random effects model. To measure the presence of heterogeneity Cochran chi-square

test was used and I2 was used to quantify the heterogeneity.

Result: This meta-analysis indicated significant association between CHIKV disease patients and

fever was [PP: 0.99; p-value = 0.00], joint pain [PP: 0.95, p-value = 0.00], rash [PP: 0.55, p-value =

0.00], joint swelling [PP: 0.38, p-value = 0.001], headache [PP: 0.48, p-value = 0.007], pruritus [PP:

0.37, p-value = 0.001], myalgia [PP: 0.62, p-value = 0.00], co-morbidity [PP: 0.56, p-value = 0.001] at

the acute stage of the disease and joint pain persists > 1 month [PP: 0.50, p-value = 0.001] at the sub-

acute stage of this disease.

Conclusion: In this meta-analysis ever, joint pain were found as most frequently occurred symptoms

at the acute stage of CHIKV disease.

Keyword: Chikungunya virus disease, clinical symptoms, meta-analysis, acute-stage, sub-acute stage.
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Introduction

Chikungunya is an infectious disease, caused by

infected mosquitoes (alpha virus family). This virus was

first identified in Africa in 1952 and in Asia in 1960.1,2

Aedes aegypti mosquitoes is the main vectors of

Chikungunya in Bangladesh.3 It is basically a RNA

virus. The name “Chikungunya” has been derived from

kimakonde language, meaning that “to become

controlled”.1 Chikungunya has been established its

presence more than 60 countries of the world.1

Chikungunya is self-remitting disease. More than 92-

96% patients have developed symptoms after mosquito

bite.4,5 Most of the common symptoms are fever, joint

pain, rash, headache, myalgia, oral ulcer, muscle pain

etc.3,6 and those symptoms are fully cure after few

days onset of the disease, but symptoms such as joint

pain or arthritis may be persist for several months or

sometimes several years. The disease has a long-term

effect on the patients. Female patients and individuals

whose age more than 40 years have more risk to

develop long-term effect after CHIKV disease.7,8 Three

stages have been classified according to the persisting

time of symptoms; acute stage (< 3 weeks onset of the

disease), sub-acute stage (3 to 12 weeks) and chronic

stage (> 12 weeks).9

In 2008, the first recognized outbreak of chikungunya

in Bangladesh was identified in Chapainwobabgong,

Rajshahi, the northwest area of the country and 32

cases were identified.10 The 2nd outbreak had been

occurred in sathiya upozila Pabna in 2009.11. In late

October 2011, an outbreak of fever and severe joint

pain was reported by a local health office in Dohar

sub-district in Dhaka and 196 cases were identified.12

In 2012 an outbreak of chikungunya had been reported

in the village of palpara in Tangail district and 364

individuals had been reported with this disease.13
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About 13176 clinically confirmed cases in 17 out of

64 districts were identified by Ministry of Health in

April 1, 2017 to September 7, 2017.14  More than a

million of people in Dhaka city were at risk of infection

with Chikungunya.15

Bangladesh have a high risk of developing this

disease.16 For 2017 epidemic of CHIKV disease,

patients were monitored by Institute of Epidemiology,

Disease Control and Research (IEDCR). Patients were

confirmed for CHIKV disease on the basis of RT-PCR

(Reverse transcription polymerase chain reaction) test

in IEDCR.14,16,17 Chikungunya virus disease has

appeared as one of the major public health problem in

Bangladesh, because a large proportion of population

were affected by this disease. It has become a

significant economic and medical burden for

Bangladesh. This disease is also associated with the

reduced quality of life of the affected people, because

of clinical manifestation at the acute stage of the

disease.16 In this study it is interesting to find out the

proportion of patients who would had symptoms at

the acute or sub-acute stage of this disease.

Search strategy

Relevant articles were searched from PubMed Central

and BanglaJOL up to July 2018 to identify different

symptoms at acute or sub-acute stage of CHIK disease

for Bangladeshi patients. The search strategy was

“Chikungunya” and “Bangladesh” and there was no

time limitation to include data in the study. The search

strategy was limited to the articles which were written

in English language, studies only for human and

studies conducted in Bangladesh. All the studies were

screened by title and abstract to identify the eligible

studies for this meta-analysis. Cross-sectional studies,

case-series studies, cohort studies, follow-up studies

were considered for this meta-analysis. Complete

search strategy of this meta-analysis was showed in

figure 1.

Study eligibility and selection

Original articles with proportion of serology positive

patients confirmed by diagnosis procedures such as

RT-PCR (Reverse transcription polymerase chain

reaction), ELISA (enzyme-linked immunosorbent assay)

or IgM (Immunoglobulin M) for CHIKV disease were

included in this study. Studies were included in this

analysis if the information of clinical manifestation of

the patients at acute or sub-acute stage of CHIKV

disease were available. Studies that included patients

of CHIKV disease co-infection with other abroviral

disease and duplicate articles were excluded.

Statistical Analysis

This meta-analysis was executed using statistical

programming software R, 3.1.1 version with Meta

package and Microsoft Excel spreadsheet. Pooled

prevalence and 95% confidence interval were

calculated by random effects model to summarize

weighted effect size along with each individual study.

Random effects model was used because the

prevalence of different studies were not same18. In the

meta-analysis, Q statistic was used to find the presence

Flowchart of search strategy:
 

Number of search result 

in database (n= 319)         

PubMed= 304              

Bangla JOL= 15  

Number of articles on the 

basis of abstract/title 

search= 22 

 

 

Paper screen on full texts= 

27 

 

Studies eligible for 

quantitative review= 8 

 

 

Additional paper added 

by hand search = 5 

Co infection with dengue = 2                           

Co infection with other abroviral disease = 3 

Laboratory diagnosis information = 2             

Studies without clinical information = 8           

Molecular information = 1                               

Duplicate = 3 

Fig.-1: Flowchart of search strategy to select eligible studies for this meta-analysis.
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of heterogeneity among the studies,  was used to

measure the percentage of variation across studies that

arise due to heterogeneity and  was used to measure

between studies variance. Combining only the

significant published studies had been lead to

publication bias. That’s why funnel plot was used in

this meta-analysis to find publication bias among the

included studies.19,20

Result

Total eight studies were eligible for our analysis of

Bangladeshi patients in this article. Studies with

CHIKV disease patients of different areas of Bangladesh

were included in this analysis. Patients serologically

confirmed for CHIKV disease were only included.

Geological, demographical, clinical characteristics of

the patients and total CHIKV disease patients (N) were

described in Table 1 and summary of the meta-analysis

was described in Table 2. Graphical representation of

the pooled prevalence of the variables were showed in

figure 2. The pooled prevalence of CHIKV disease

patients for fever was 0.99 [95% CI: (0.96 -1.0), Z-

value= 46.29, p-value = 0.00], which indicates that 99

% CHIKV disease patients would had fever at the acute

stage of the disease (Figure 2A), for joint pain [PP: 0.95,

95% CI: (0.92 - 0.98), Z-value= 8.98, p-value = 0.00],

which indicates that 95% CHIKV disease patients

would had joint pain at the acute stage of the disease

(Figure 2B), for rash [PP: 0.55, 95% CI: (0.41 - 0.68),

Z-value= 7.79, p-value = 0.00], for joint swelling [PP:

0.38, 95% CI: (0.16 - 0.59), Z-value= 3.48, p-value =

0.001], for headache [PP: 0.48, 95% CI: (0.13 -0.83),

Z-value= 2.69, p-value = 0.007], for pruritus [PP: 0.37,

95% CI: (0.15 - 0.59), Z-value= 3.25, p-value = 0.001],

for myalgia [PP: 0.62, 95% CI: (0.55 - 0.70), Z-value=

16.35, p-value = 0.00], for joint pain > 1 month [PP:

Table-I

Characteristics of included studies.

Author, 

Year 
Study 

region 
Study 

period 
Study 

design 
Sample 

size Age, Gender

 
Main findings

 

Islam et 

al., 2017 

[5] 

Dhaka 

city 

2017 Cohort 257 Mean age = 43, 

Male= 90 
Female= 167 

Fever 100%, joint pain 99%, rash 

58%, pruritus 32%, oral ulcer 

1.13%, diabetes 22%, hypertension 30%.
 

Nazneen 

et al., 2018 

[17] 

Dhaka 

city 

2017 Cross-

sectional 

23 Male= 19 

Female=4 

Comorbidities were presented 

among 96% of the patients, fever 

100%, joint pain 39%, rash 21%. 

Hossain et 

al., 2018 

[16] 

Dhaka 

city 

2017 Cross-

sectional 

239 Mean age = 34 

Male= 126 

Female= 113 

Comorbidities was presented 

among 74% of the patients, 

arthralgia 100%, rash 78.2%, 

myalgia 64.9%, pruritus 61.9%, 

headache 69%, joint pain 198%.  

Rahim et 

al., 2017 

[21] 

Dhaka 

city 

2011 Case-

series 

7 Mean age= 39, 

Male=4 

Female=3 

Fever 100%, arthritis 71%, rash 

29%. 

Faruque 

et. al. 2017 

[22] 

Several 

area of 

country 

2008-

2009 

Follow-

up 

10 Median age= 

35, Male=4 

Female=6 

Fever 100%, joint pain 100%, 

headache 30%. 

Khatun et 

al., 2015 

[12] 

Dohar 

Dhaka 

2011 Case-

series 

196 Median age= 

35 

Fever 100%, joint pain 100%, rash 

76%, itching 50%, joint swelling 

29%, headache 12%. 

Hassan et 

al., 2014 

[23] 

Dhaka 2012 Case-

series 

6 Mean age= 

39.5, female= 6 

Fever 100%, arthritis 100%, rash 

67%. 33% patients suffered from 

joint pain < 2 months after acute 

infections. 

HSB, 2009 

[10] 

Rajshahi 

and 

Chapaina

wabganj 

2008 Case-

series 

39 Mean age= 39 

Male= 19 

Female= 20 

Fever 100%, joint pain 100%, 

myalgia 62%, rash 39%, oral ulcer 

8%. 29 patients still suffered from 

joint pain for more than one 

months after the recovery of fever. 
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0.50, 95% CI: (0.22 - 0.79), Z-value= 3.45, p-value =

0.001], for co-morbidity [PP: 0.56, 95% CI: (0.22- 0.91),

Z-value= 3.20, p-value < 0.00]. All the above results

were statistically significant since p-value is very small

for all of those variables. However the pooled prevalence

of CHIKV disease patients for oral ulcer was [PP: 0.13,

95% CI: (0.00 - 0.33), Z-value= 1.30, p-value = 0.192],

which indicates that 13% CHIKV disease patient would

had oral ulcer at the acute stage of the disease but

this result was not significant since p-value is large.

Publication bias was investigated with a funnel plot

for standard error (SE) by proportion for all the variable

separately.  Funnel plot was showed in figure 3. An

evidence of publication bias were founded using funnel

plot for variable fever, joint pain, rash, joint swelling,

headache, pruritus, oral ulcer, co-morbidity, joint pain

persists more than one months because some of the

variables for those studies residing outside of the

funnel. But no evidence of publication bias was

founded for variable myalgia since all of the studies

residing inside of the funnel.

Table-II

Summary table for random effect meta-analysis.

Factors
 Pooled 

prevalence 
(95% CI) 

Test for overall effect Test for Heterogeneity 

z-value p-value Q statistic p-value �  

Fever 0.99 
(0.97 – 1.00) 

46.27 0.000 
 

26.35 
 

0.0002 
 

77.2% 
 

Joint pain 0.95 
(0.92 – 0.98) 

8.98 
 

0.000 
 

86.54 
 

0.0001 
 

91.9% 
 

Rash 0.55 

(0.41 – 0.68) 

7.79 

 

0.000 

 

79.94 

 

0.0001 

 

92.5% 

 

Joint 
swelling 

0.38 

(0.16 – 0.59) 

3.48 0.001 

 

76.54 

 

0.0001 

 

92.5% 

 

Headache 0.48 
(0.13 – 0.83) 

2.69 
 

0.007 
 

507.2 
 

0.0001 
 

99.2% 
 

Pruritus 0.37 
(0.15 – 0.59) 

3.25 
 

0.001 
 

133.83 
 

0.0001 
 

97.8% 

Myalgia 0.62 
(0.55 – 0.70 ) 

16.35 
 

0.000 
 

2.51 
 

0.285 
 

20.3% 
 

Oral- Ulcer 0.13 
(0 – 0.33) 

1.30 
 

0.192 
 

97.9 
 

<0.0001 
 

98.7% 
 

Joint pain 
>1 month 

0.50 

(0.22- 0.79) 

3.45 0.001 21.76 <0.0001 90.8% 

Co-
morbidity 

0.56 

(0.22 – 0.91) 

3.20 0.001 161.25 <0.0001 98.8% 

95% CI= 95% confidence interval, Cochran’s Q statistic for heterogeneity,   Index for percentage of 
heterogeneity. 

Figure 2A: Forest plot for variable fever
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Figure 2B: Forest plot for variable joint pain

Figure 2: Forest plot for the prevalence of the clinical symptoms of CHIKV disease at acute or sub-acute stage

of the disease in Bangladesh. Pooled prevalence along with all individual studies were showed in the plot with

95% CI. Pooled prevalence estimates were presented with a diamond and individual studies were presented with

a square. 2A, selected studies for variable fever. 2B, studies for joint pain. Forest plot had been also drawn for

variable rash, joint swelling, headache, pruritus, myalgia, oral ulcer, Co-morbidities, joint pain> 1 month and

shows a significant result for all variable except variable oral ulcer.

Figure 3: Funnel plot to detect publication bias in the data for all the considered variables.
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Discussion and Conclusion

In the recent years chikungunya virus disease seems
to be a worrisome coming epidemic in Bangladesh.
Bangladesh has a high risk of developing mosquito-

borne disease, such as Chikungunya but less than
Dengue and Malaria. Every year many individuals have
been affected by this disease in Bangladesh. Aedes
aegypti and aedes albopictus are considered as the
main vector for the transmission of this disease in this
region.3,12 Chikungunya virus disease has been

usually emerged in Bangladesh after the rainy season.
Different clinical symptoms such as fever, joint pain,
rash, headache, joint swelling, pruritus, oral ulcer,
vomiting, diahoria etc were found at the time of the
outbreak of Chikungunya disease.3,6 The first outbreak
of CHIKV disease was identified in 2008 in

Bangladesh.12 But the outbreak of CHIKV disease in
2017 in Bangladesh breaks all the records of the past.
On the report of Ministry of Health, more than 13 176
clinically confirmed cases in 17 out of 64 districts were
identified for this disease in 2017.14 According to the
result of our meta-analysis, clinical symptoms such as

fever, joint pain, joint swelling, rash, headache, pruritus
were found as significant symptoms (p-value < 0.01)
and oral ulcer was found as insignificant symptom (p-
value > 0.01) at the acute stage and joint pain persists
more than 1 month was found as significant (p- value <
0.01) symptom at sub-acute stage of CHIKV disease

patients in Bangladesh. Among all those symptoms,
fever, joint pain were found as most frequent symptoms
at acute stage of CHIKV disease. Chikungunya is not a
life-threatening disease. Older people whose age is
greater than 40 years, female patients and the patients
having different comorbidities such as diabetes,

hypertension, and cardiovascular disease have a high
risk of developing this disease.7,8,17 More than 30%
patients have joint pain more than one months in the
outbreak of 2011.13  This disease is diagnosed by RT-
PCR test in first week onset of the disease and IgM test
between 5 days to 1 month onset of the disease.21 Those

diagnosis procedures are highly expensive for most of
the Bangladeshi people, so low cost diagnosis procedure

should be invented for the affected patients.

Conclusion

As there is no appropriate vaccine to prevent this

disease and medicine for the treatment of the disease,

awareness of not being affected by this disease is the

key word for it. Vector control is the most effective way

to control this disease. Government and private

agencies have already taken the challenge to control

this disease in the city and rural areas of the country.
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RISK OF HEPATITIS B AND HEPATITIS C AMONG

WHOLE BLOOD TRANSFUSED CHRONIC

HEMODIALYSED CHRONIC KIDNEY DISEASE (CKD)

PATIENTS

MD. ABDUL QUADER1, KHAN ANISUL ISLAM2, TASHMIM FARHANA DIPTA3, MD. ASHADUL ISLAM4

Abstract:

Background: Patients with chronic renal failure on maintenance hemodialysis (MHD) have   high

risks of viral infections and the prevalence of transfusion transmissible viral infection is common

among them. The aim of our study was to detect hepatitis B and hepatitis C virus in hemodialysis

patients and healthy donors and to explore if there was a relationship between duration of hemodialysis

and hepatitis B and hepatitis C in our patients.

Methodology: A cross sectional study was conducted in a private hemodialysis clinic in Dhaka city

with end stage renal disease on maintenance hemodialysis and an age matched healthy donors as

comparable group from July 2015 to June 2016. Serum alanine aminotransferase (ALT), serum

aspartate aminotransferase (AST), HBsAg and anti HCV were determined along with duration and

units of blood transfusion needed by them.

Results: Our study showed the mean age of 126 MHD patients were 42.2±11.7 years along with 132

healthy donors as control group had mean age 39.2±9.7 years. Among the hemodialysis patients 34

(26.98%) showed transfusion transmitted infection positivity and in control group 11 (8.33%) showed

transfusion transmitted infection positivity with the difference between two study group showed statistical

significance (p<o.oo1). History of blood transfusion showed the significant predictor of occurrence of

TTV infection in hemodialysis patients (p<0.01). Duration of hemodialysis and seropositivity of TTI was

not significant (p>0.05). The number of units of blood transfusion and the TTI positivity also showed no

significant difference (p>0.05) with HBsAg (17.46%) and anti HCV (9.52%).

Conclusions: The prevalence of TTI in hemodialysis patients is significantly higher than that in

healthy individuals. So, the regular screening of HBV and HCV among patients and healthy donors

are strictly provided to monitor the communicable disease.

Key words: Hepatitis B, Hepatitis C, Maintenance hemodialysis, CKD patients.
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Introduction:

Chronic kidney disease (CKD) is the condition with

irreversible deterioration of renal function leading to

derangement and inefficiency of renal excretory and

regulatory function.1 Dialysis patients have lower

immune response and are at a higher risk for

infections. Viral hepatitis continues to be a potential

serious ailment among hemodialysis patients. Both

hepatitis B and hepatitis C have been implicated to be

the main cause of viral hepatitis among hemodialysis

patients. The increased risks for hepatitis has been

attributed to exposure to other viruses from other

patients by the use of common equipment; and the

administration of multiple blood transfusions before

the availability of recombinant human erythropoietin.2

Maintenance hemodialysis (MHD) is employed for

sustaining life when chronic kidney disease (CKD)

patient reach end stage renal failure (ESRD). Although

the benefits of this therapy are unquestioned, many

complications have been associated with MHD. The

dialysis setting has been recognized as a high risk

environment for the transmission of blood borne

infections to both patients and caregivers.  There is a

high risk of indirect and direct transmission of

infectious agents in MHD units as vascular access is

needed on a regular basis. This results in a increased

potential for acquiring nosocomial infections, especially

blood borne, via equipment, environmental surfaces

or the hands or gloves of any personnel, which become
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contaminated by potentially infectious blood or other

body fluids3.

The risk of hepatitis B infection in hemodialysis

patients has been reduced through the use of

immunization, periodic testing, isolation of infected

patients and improved disinfection procedures4.

However, some hemodialysis patients develop elevated

serum alanine aminotransferase levels which are

usually mild and transient. The reason for this is

unknown. Studies have implicated non-A and non-B

hepatitis to be the current major cause of hepatitis in

hemodialysis units.5 Recent studies have reported that

the hepatitis C virus has been identified as the major

cause of non-A, non-B hepatitis4, and enzyme linked

immunosorbent assays are now available to test

patients and serum of blood donors.

The prevalence of transfusion transmitted virus in patients

undergoing maintenance hemodialysis (MHD) units varies

widely and various demographic, virologic or clinical

features can explain these differences. Blood transfusion

requirement and nosocomial transmission of transfusion

transmitted virus within dialysis units seen to be important

in the diffusion of transfusion transmitted virus in the

MHD settings; however, other routes of transfusion

transmitted virus acquisition may also play a role.6

This study was conducted to determine the prevalence

of hepatitis B and hepatitis C virus among hemodialysis

patients and compare the occurrence of hepatitis B

and C virus in healthy donors. And to explore the

predictors of occurrence of infection and to determine

the most frequent transfusion transmitted virus

(hepatitis B and C virus).

Materials and Methods:

In this cross sectional study data from all individuals

who had ESRD and underwent maintenance

hemodialysis (MHD) treatment from July 2015 to June

2016 in one of the private dialysis center (Imdad-Setara

Kidney Foundation) in Dhaka city, Bangladesh were

analyzed. One hundred twenty six (126) patients who

had been on MHD therapy for a period of more than

one year and aged more than 18 years comprised the

study group. One hundred thirty two (132) aged

matched voluntary non remunerated blood donors who

attended the center were included as controlled group.

Written informed consent was obtained from both

patients and blood donors (controlled group) after

explaining the purpose of the study. Information was

obtained by questionnaires, chart review and a

personal interview. It included demographic

characteristics, the number of years on hemodialysis,

the history and number of blood unit transfused.

Hemodialysis procedure: The patients received routine

hemodialysis with four hour treatments performed once

to thrice weekly. A hollow-fiber type of dialyzer was used

with standard acetate or bicarbonate solutions.

Dialyzers were reused in all patients. The individual

dialyzers were cleaned and rinsed by sterile normal

saline solution and disinfected with formaldehyde. Prior

to the next hemodialysis, the dialyzer were flushed with

2,500 ml of normal saline solution. The dialysis

machines were disinfected with chloroform, acetic acid,

or citric acid, depending upon the dialysis solution.

Serologic testing: The following biochemical assays were

performed: serum alanine aminotransferase (ALT),

serum aspartate aminotransferase (AST), hepatitis B

surface antigen (HBsAg), and antibody to hepatitis C.

serum ALT and AST were analyzed by (Cobas 2000

analyzer). Hepatitis B marker was tested by enzyme

immunoassay (Excel, Biotest and Biotech co. USA). Anti-

HCV was measured by enzyme-linked immunosorbent

assay (Excel, Biotest and Biotech co. USA).

Data analysis:  Data analysis was done by determining

frequencies and percentages for the variables under

study. To determine the possible relationship between

the number of blood transfusions and hepatitis B and

C, as well the duration of hemodialysis and hepatitis

B and C, Chi-square test for trends was utilized with

p<0.05 as significant.

Results:

Of the 126 MHD patients, 80 (63.49%) were males and

46 (36.51%) were females. Their mean age was

42.21±11.7 years. Among the control groups there were

94 (71.21%) males and 38 (28.79%) were females with

mean age of39.2±9.7 years [Table-I]. Thirty four (26.98%)

patients and eleven (8.33%) control groups subject

showed TTV positivity. The remaining of both groups

showed TTV negativity and the difference between the

two group was statistically significant (p<0.001) [Table-

II]. History of blood transfusion is the only significant

predictor of occurrence of TTV infection in MHD patients

(p<0.01), while age, duration of hemodialysis, HBsAg

and HCV infection, elevated ALT and AST levels were

not significant predictor for TTV infection [Table-III]. The

patients were divided into 4 groups according to the

duration of hemodialysis as <1 year; 1-2 year; 2-3 year

and >3 years. Eight patients had been on hemodialysis

for <1 year, 11 patients between 1 to 2 years, 7 patients

between 2 to 3 years and 8 patients > 3 year  who showed

TTV positivity. The overall test for significance between

duration of hemodialysis and TTV positivity was not

significant (p>0.05) by Chi-square. TTV negativity

showed by 31 patients who had been on hemodialysis

for <1 year, 26 patients between 1-2 years, 21 patients

between 2-3 years and 14 patients >3 years [Table-IV].

Regarding number of blood transfusion and TTV

infection patients were divided into four groups. Among

the 34 TTV positive patients, 5 patients had <5 units of

blood transfusion. Twelve patients had 6-10 units, 9

patients had 11-15 units and 8 patients had >20 units

of blood transfusion. The overall test for significance

between number of blood transfusion and TTV positivity

was not significant (p>0.05). Of the 92 TTV negative

patients 29 had <5 units of blood transfusion; 25

patients between 6-10 units; 22 patients 11-15 units

and 16 patients had >20 units of blood [Table-V].
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Table-I

Distribution of age and sex of case and control group.

Group I (case) n=126 Group II (control) n=132 p-value

Age (Year) 42.2±11.7 39.2±9.7

Sex Male 80 (63.49%) 94 (71.21%) >0.05

Female 46 (36.51%) 38 (28.79%)

Total 126 (100.00%) 132 (100.00%)

X2 =1.75   p>0.05

Table-II

Distribution of cases and controls according to prevalence of TTV infection.

Group I (case) n=126 Group II (control) n=132 p-value

TTV positive 34 (26.98%) 11 (8.33%) <0.001

TTV negative 92 (73.02%) 121 (91.67%)

Total 126 (100.00%) 132 (100.00%)

X2 =15.56 P<0.001

Table-III

Showing regression analysis for prediction of occurrence of TTV infection.

B                          95 % for b P value

Lower Upper

Age 1.05 0.99 1.2 >0.05

H/O blood transfusion 14.72 2.65 80.33 <0.05

Duration of hemodialysis 0.98 0.93 1.04 >0.05

HBsAg 0.43 0.08 2.57 >0.05

HCV 0.20 0.04 1.24 >0.05

ALT 1.02 0.97 1.08 >0.05

AST 1.03 0.98 1.08 >0.05

Table-IV

Distribution by duration of hemodialysis and hepatitis.

Duration of hemodialysis                            TTV positive                          TTV negative

                     HBsAg                        HCV

n % N % n %

<1 year 5 3.97 3 2.38 31 24.60

1-2 year 7 5.55 4 3.17 26 20.63

2-3 year 5 3.97 2 1.59 21 16.67

>3 year 5 3.97 3 2.38 14 11.11

Total 22 17.46 12 9.52 92 73.02

X2 =2.954     p>0.05

Table-V

Distribution by number of blood transfusion in hemodialysis patient and hepatitis.

Blood Transfusion                        TTV positive                                             TTV negative

Number of units                     HBsAg                                     HCV

n % N % n %

<5 unit 3 2.38 2 1.59 29 23.02

6-10 unit 8 6.35 4 3.17 25 19.84

11-15 unit 6 4.76 3 2.38 22 17.56

>16 unit 5 3.97 3 2.38 16 12.70

Total 22 17.46 12 9.52 92 73.02

X2 =1.815 p>0.05
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Discussion:

In patients on maintenance hemodialysis (MHD), the risk

of hepatitis is still a serious problem despite the

availability of serological tests and vaccines for hepatitis
B virus infection and universal precaution standards and
infection control measures. Available data suggest that

HCV has become the most common cause of acute
hepatitis in dialysis patients following the implementation
of infection measures for HVB.7 Patients on hemodialysis
are considered to be at risk of infection by various blood-
borne viruses, including TTV. The frequency of TTV
infection among patients on MHD varies widely. The

geographical distribution, the methods used for TTV DNA
testing, the size of the study group and the presence of
various demographic, virological or clinical features of
dialysis patients contribute to the difference.8

The aim of our study was to determine TTV infection
(hepatitis B C virus) among MHD patients and

comparing them with healthy donors and to study the
predictors of occurrence of infection. The prevalence
of TTV among MHD patients ranged from 2.5% to
64.8% in various studies. Halfon et al9 in France found
2.5%, in the study by Forns et al10 in Spain found
53%, in Japan Oguchi11 and Utsonomy12 found 30%

and 64.8% respectively. 9.3% in the study by
Kheradpezhouh et al13 in Tabriz, northern Iran, 64.8%
in the study by Abou-Donia et al14 in Egypt and 16.7%
in the study by Ataei et al15 in Iran found TTV. In our
study, the prevalence of TTV in MHD patients was
statistically significantly higher (26.98%) compared

with 8.33% that in the control group (p<0.001). The
present study showed similar result with Chan et al16,
who found that TTV was 61% in HD patients compared
with 15.6% in healthy donors. The present study also
agreed with study done by Martinez et al17 revealed
statistical significance of TTV in HD patients (16%) than

that among the healthy population (2%) (p<0.001) and
Revonera et al18 who reported TTV-DNA in dialysis
patients (41.7%) was significantly higher than that in
the healthy population (10.7%) (p<0.001).

The prevalence of HBsAg and anti-HCV was determined
in 126 MHD patients and 132 voluntary donors.

Patients on chronic hemodialysis have been known to
be at high risk for HBV infection, yet there is a scarcity
of data regarding the prevalence of HBV markers in
these patients. Our results show that the prevalence
of HBsAg was 17.46%. A few reports showed that the
HBV infection marker seropositivity rate 20 to 67%.

Daguirdas19 reported the prevalence of HBsAg among
hemodialysis patients was 1%, while the incidence of
HBsAg in Japan was 1.6% shown by Hayashi20.These
results were much lower than our study result. But
similar results found with Kheradpezouh et al13 (9.3%)
and Ataei et al15 (16.7%) study.

The prevalence of anti-HCV varies widely from 1% to
32%5,7,20,21. The highest reported incidence from a
single hemodialysis unit was observed by Schlipkoter
et al22 37%. The reason for this variation in prevalence
rates of anti-HCV among hemodialysis patients
reported from different studies of the world is unknown.

Others have attributed this to the incidence of HCV
infection in the general population, the infection control
measure used by a particular dialysis unit, or the
profile of the HD patient population. The prevalence of
anti-HCV in our study is low (9.52%). Study done by
Oguchi et al20 found the prevalence of anti-HCV was
17% and Jeffers LS21 et al showed prevalence of anti-
HCV 19.1% which were much higher than our study.

The prevalence of TTV in healthy donors ranged from
1% to 40% in Matsubara H et al23 study. As more
inclusive primer was used to detect the different
genotypes, the reported prevalence among blood donors
increased dramatically, approaching 100% in some
studies24. Vasilyev et al25 reported that the prevalence
of TTV in the healthy blood donors was 94%. However,
the present study showed the prevalence of TTV in
healthy blood donors was 8.33%. The present study
result differ with the previous study results23,24,25.

In our study, the relationship between positivity of HBsAg
and number of blood transfusion were not statistically
significant. The prevalence of anti-HCV in our study is
low (9.52%); however, its association with duration of
hemodialysis treatment and the number of blood
transfusion is not statistically significant. Many reports
indicate that the prevalence of anti-HCV correlates with
the duration of hemodialysis and/or the amount of blood
transfusion20,26. An increased incidence of anti-HCV
(36%) in patients with longer time in hemodialysis has
been reported by Hardy and collegues4. They also noted
that the large number of units of blood transfusion was
also related to the HCV exposure. Our study also
demonstrated that the prevalence of anti-HCV may be
associated with longer maintenance hemodialysis.

Study done by Oguchi H et al20 showed that their
patients had significantly longer duration of
hemodialysis and more blood transfusion. In addition,
they noted that the number of transfusion was received
also related to the duration of hemodialysis. The fact
that anti-HCV positivity was directly proportional to
the number of blood transfusion is very high27.

Our study provided evidence that age of patients,
duration of hemodialysis, HBsAg and HCV infection and
ALT and AST levels were not significant predictors of
TTV positivity in hemodialysis patients. This result
coincides with that reported by many studies14,8,17,28,29.
In contrast to our study, Itoh et al30 reported a higher
prevalence of TTV in blood donors with elevated ALT
levels (32%) than in those with normal levels (16%).
Further studies regarding the clinical and
epidemiological significance of coexistence anti-HCV and
liver function is warranted.

Conclusion:

The results of our study show the need for regular
screening of HBV and HCV among patients and donors
of hemodialysis unit, the strict observation of
communicable disease precautions by thorough donors
and patient education and monitoring. It seems
necessary to take serious measures to reduce the risk
of TTV transmission to hemodialysis patients.
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REVIEW ARTICLE

DILEMMA IN LABORATORY DIAGNOSIS OF DENGUE,

CHIKUNGUNYA AND ZIKA VIRUSES

MUSHTAQUE AHMED, NABEELA MAHBOOB, KAZI TAIB MAMUN, HASINA IQBAL

Abstract

Dengue, Chikungunya and Zika are the vector-borne diseases that constitute a potential epidemiological

risk due to the recent increase in cases, complications, and severity. The co-circulation of the three

diseases is a matter of public health interest due to their transmission by the same vector as well as

the increase in the number of cases of severe dengue hemorrhagic fever, post-chikungunya chronic

joint disease and microcephaly related to Zika virus. Therefore, it is important to be familiar with the

various clinical presentations and laboratory methods to make the differential diagnosis, start

appropriate treatment, and prevent the associated complications.
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Introduction:

Arthropod-borne virus infections, including Dengue,

Chikungunya and Zika viruses are rising globally,

facilitated by increased urbanization and International

travel.1 Dengue virus (DENV) and Chikungunya virus

(CHIKV) are already established in most tropical

regions, while Zika virus (ZIKV) is rapidly spreading

throughout Central and South America. ZIKV, like

DENV, is an emerging mosquito-borne member of the

Flaviviridae Family.2 Since 2000 dengue fever cases

are occurring in Bangladesh, with very few mortality

reports. Most of the dengue cases are reported in June

as intermittent rains and high temperature and

humidity during the month create the ideal breeding

conditions for Aedes mosquitoes. However this year,

2018 dengue cases have been reported in Dhaka city

from April.3 According to Directorate General of Health

Services (DGHS) thousands of dengue cases with many

death have been reported so far this year in Dhaka.4

The first recognized outbreak of chikungunya was

reported in 2008 in two villages in the northwest part

of the country adjacent to Indian border In

Bangladesh,. Later two small outbreaks were

documented in rural communities in 2011 and 2012.

However, a major outbreak of chikungunya virus

occurred for the first time in Dhaka, Bangladesh

between May and September  2017.5 The Bangladeshi

Ministry of Health reported 984 cases confirmed by

real-time PCR assay and more than 13176 clinically

confirmed cases in 17 of 64 districts during this

period.6 Bangladesh confirmed its first case of the Zika

virus in 2016 from the serum collected from febrile

patients of on-going dengue surveillance conducted

in three selected districts of Bangladesh during 2013–

2016. Outbreak of Zika virus in Bangladesh is of

serious concern owing to its association with congenital

anomalies/neurological-manifestations.7

Infections with Dengue, Chikungunya and Zika viruses

yield similar overlapping symptoms, including fever,

rash, and joint pain which complicates the differential

diagnosis.8 Serological tests are an important method

for diagnosing acute infections as well as for disease

surveillance. Enzyme linked immunosorbent assay

(ELISA) and indirect immunofluorescence test (IIFT)

systems based on optimized antigens enable sensitive

and specific detection of anti- DENV, CHIKV and ZIKV

antibodies in patient serum or plasma samples.9

Diagnosis and the serotype of the viruses can be

determined using the reverse transcription polymerase

chain reaction (RT-PCR).10 There is currently no
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licensed Dengue, Chikungunya and Zika vaccine

available and the only means of prevention is through

surveillance and vector control. There is also no

effective anti-viral therapeutic on the market and

supportive therapy such as fluid replacement is the

only treatment for severe forms of the disease.

Therefore, an early and accurate laboratory diagnosis

of flaviviruses could assist in clinical management.11

Disease Overview:

All three viruses are mainly transmitted by the same

vectors, Aedes aegypti and Aedes albopictus.12

Infections with these viruses are often asymptomatic;

the initial clinical presentation is non-specific and

symptoms such as fever, maculopapular rash,

musculoskeletal pain, headache and conjunctivitis can

be seen with any of these viruses.13 Although in most

cases the disease is mild but they have been linked to

complications such as ZIKV infection with congenital

malformations, in particular microcephaly, and

neurological condition, Guillain-Barré syndrome.14

CHIKV can result in a severe chronic arthralgia and/

or arthritis that can last months to years following the

initial infection.15,16  In a small proportion of cases,

DENV infections develop into the life-threatening

dengue hemorrhagic fever or dengue shock

syndrome.17

Diagnostic Methods:

Assay selection depends both on the timing of sample

collection and the purpose of testing. In the acute phase

of infection, assays that detect the virus directly by

viral isolation, viral RNA or viral antigen perform best.

In the convalescent phase of infection, serological

assays that detect the host antibody response (IgM,

IgG and IgA antibodies) can be used, though paired

acute and convalescent samples are used to diagnose/

distinguish current from past infections.18 The

laboratory diagnosis for arboviruses has long relied

on serological methods which can be challenging.19,20

Neutralization assays are useful but cannot always

yield a definitive diagnosis.21 However, if blood and

urine samples are obtained early in the illness, a firm

diagnosis can be established by specific detection using

molecular methods.22

(1) Virus Isolation:

Virus isolation is very labor-intensive and costly but

is more specific than antibody detection using serologic

methods.23  Viral culture may detect virus in the first

3 days of illness; however, it should be handled under

biosafety level (BSL) 3 conditions.24 Isolation of DENV

or CHIKV can be performed via mosquito inoculation

or cell culture method. Mosquito inoculation is the most

sensitive isolation method but is impractical for routine

diagnosis due to the highly specialized requirements

and high maintenance costs.25 CHIKV isolation can

also be performed by intracerebral inoculation of

mice.26 Cell culture is in wider use, with preference

given to the mosquito cell line C6/36 (cloned from A.

albopictus) or AP61 (cloned from A.

pseudoscutellaris).23,26 Other less sensitive options

include mammalian cell cultures such as Vero, LLC-

MK2, and BHK-21. The resultant virus isolate may be

further characterized by subsequent in vitro studies,

such as genome sequencing, virus neutralization, and

infection studies.25 Virus isolation is highly specific

and has a theoretical detection limit of a single viable

virus, although, in practice, the sensitivity is only

approximately 40.5% in cell line-based virus isolation.

It also requires highly trained operators, a dependence

on sample integrity. A short viremia period from illness

onset provides a narrow window of opportunity for

diagnosis by culture. Virus isolation followed by an

immunofluorescence assay for confirmation requires

days to weeks.  Therefore, despite its advantages, this

approach is not widely used in routine diagnostic

laboratories and may be of more use in surveillance

purposes. 23,26 There are reports describing the Zika

infection of various primary cells or immortalized cell

lines. Moreover, ZIKV was shown to replicate in various

human cell types like skin cells and lung epithelial

cells. The Aedes C6/36 cells were also infected, this

was also described for other related viruses.

Furthermore, Himmelsbach et al. observed that a lot

of human and animal cell lines (A549, COS7, HepG2/

C3A, Huh7.5, HaCaT, N29.1, SH-SY5Y, Vero and 293T

cells) were susceptible to ZIKV infection.27

(2) Nucleic acid detection:

Detection of viral nucleic acid can be accomplished by

reverse transcriptase polymerase chain reaction (RT-

PCR) or isothermal amplification methods.

2.1 Polymerase chain reaction (RT-PCR)

Virus nucleic acid detection by RT-PCR is only effective

during the viraemic phase i.e., within the first week of

clinical symptoms onset.28 There is a wide variety of

specimen types that can be tested with RT-PCR. Serum

and/or plasma can be used for diagnosis of DENV,

CHIKV and ZIKV. For DENV, urine and saliva have

been found to be suitable specimen types as well.29 It

has also been shown that for detection of Zika virus

urine can be the ideal sample type.30

Dengue fever can be diagnosed by direct detection of

dengue virus, e.g. by PCR only during the viraemic

phase of dengue infection when initial symptoms arise

(approx. 0 to 5 days after onset of symptoms).31 Current

tests are between 80-90% sensitive, and more that 95%
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specific. PCR can be used to determine which of the 4

serotypes dengue is causing the infection.32

Chikungunya infections cause high levels of viremia

which typically last for 4–6 days after the onset of

illness.33 RT-PCR can therefore be done within the first

7 days from an acute-phase specimen to confirm

chikungunya virus infection.34 The sensitivity for

CHIKV in the early stages of infection is 88.3%.24 RT–

PCR products may also be used for genotyping of the

virus, allowing comparisons with virus samples from

various geographical sources.35 In case of Zika this is

the test of choice due to its high sensitivity and

specificity, which in some studies are as high as 100%

for both. In areas of active Zika virus transmission,

the Centers for Disease Control and Prevention (CDC)

guidelines propose that pregnant women with Zika

symptoms should be analysed with RT-PCR. If the

results are positive or inconclusive, repeated foetal

ultrasounds and PCR in amniotic fluid must be

performed throughout the pregnancy. If the results

are negative, an ultrasound must be performed to look

for microcephaly or intracranial calcifications. 36,37

In response to the diagnostic challenges presented by

these viruses, the CDC developed the Trioplex real-

time reverse transcriptase-polymerase chain reaction

assay (Trioplex assay) for the concurrent detection of

DENV, CHIKV and ZIKV RNA in human serum, plasma

and cerebrospinal fluid (CSF).38 Simultaneous testing

of more than one specimen type from each patient

provides a 6.4% additional diagnostic sensitivity.39

2.2. Isothermal amplification method:

Reverse transcription-loop mediated isothermal

amplification (RT-LAMP) has emerged for viral

detection due to simplified thermal management and

high sensitivity and specificity towards targeted

sequences.40 Song et al. and Santiago et al.

demonstrated RT-LAMP as an effective method for

rapid detection of Dengue, Chikungunya and Zika

viruses.41-43

(3) Viral antigen detection:

Nonstructural protein 1 (NS1) antigen is a highly

conserved glycoprotein produced during the virus

replication process. The NS1 glycoprotein is produced

by all flaviviruses.44,45 Several commercial assays,

consisting of both rapid tests and enzyme-linked

immunosorbent assay (ELISA) kits, are available for

the detection of the NS1 antigen. Kumar et al. and

Chakraverti et al. found no significant difference in

sensitivity and specificity between ICT and ELISA tests

for detection of dengue infection.46,47 Serum is the most

common sample type. In DENV infections the Dengue

Virus NS1 ELISA is an important early screening test,

which is possible from day 1 to approximately day 18

after onset of symptoms that helps to minimize the

diagnostic gap between RT-PCR and antibody

positivity.24 This technique reportedly has a sensitivity

of 80–100% and a specificity of 100%. An antigen-

based commercial detection assay is not widely

available for CHIKV, ZIKV. The ones described by Chen

et al. and Bosch et al. could not gain popularity as the

test performance was poor.48,49

(4) Serological diagnosis:

Serological tests provide a much longer window for

diagnostics than direct detection methods.

4.1. Antibody detection:

Antibodies against DENV, CHIKV and ZIKV appear

around 4 to 7 days after symptom onset.50 The immune

response varies depending on whether the individual

has a primary or secondary flavivirus infection.24

Antibody response to infection differs according to the

immune status of the host.10 When flavivirus infection

occurs in persons who have not previously been

infected with a flavivirus or immunized with a flavivirus

vaccine (e.g. for yellow fever, Japanese encephalitis,

tick-borne encephalitis), the patients develop a primary

antibody response characterized by a slow increase of

specific antibodies. IgM antibodies are the first

immunoglobulin isotype to appear. These antibodies

are detectable in 50% of patients by day 3 of illness,

increasing to 80% by day 5 and 99% by day 10.23 IgM

levels peak about two weeks after the onset of

symptoms and then decline generally to undetectable

levels over 2-3 months. IgG is generally detectable at

low titres at the end of the first week of illness,

increasing slowly thereafter, with serum IgG still

detectable after several months, and probably even

for life.25,51 During a secondary infection, antibody

titres rise rapidly and react broadly against many

flaviviruses. The dominant immunoglobulin isotype is

IgG which is detectable at high levels, even in the acute

phase, and persists for periods lasting from 10 months

to life. Early convalescent stage IgM levels are

significantly lower in secondary infections than in

primary ones and may be undetectable in some cases,

depending on the test used.52

The following table summarizes results that may be

seen with antibody testing.
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There are several commercial assays available for the

detection of the flavivirus antibody consisting of

Immunochromatographic test (ICT), Enzyme-linked

immunosorbent assay (ELISA), Immunofluorescence

tests, Haemagglutination tests.

4.1.1: Immunochromatographic test (ICT):

Relatively inexpensive serological tests, and in

particular rapid point-of-care device, have become

more widely used in endemic settings. Although not

as sensitive as PCR or ELISA, ICT is quick and require

only a minimum of technical expertise to perform.11

ICT for IgM and IgG are routinely used in clinical

laboratories for the rapid diagnosis of dengue and can

differentiate between primary and secondary infections.

Rapid CHIKV IgM tests are now available, but little

information exists regarding their performance. The

sensitivity of these tests evaluated by Burdino et al. in

settings with a high prevalence of CHIKV infection is

poor (range 1.9%–50.8%) compared with that for

reference assays, especially in the acute phase of

disease.53 Recently, Rapid Diagnostic Test (RDT) kit

for detecting IgG/IgM antibodies against Zika virus

(Zika IgG/IgM RDT kit) has been developed by Kim et

al. and proved to be effective in the field. The diagnostic

accuracy of Zika RDT was fairly high; sensitivity and

specificity for IgG was 99.0 and 99.3%, respectively,

while for IgM it was 96.7 and 98.7%, respectively. The

Zika RDT kit is very simple to use, rapid to assay, and

very sensitive and highly specific. Therefore, it would

serve as a choice of method for point-of-care diagnosis

and large scale surveys of ZIKV infection among people

under clinical or field conditions worldwide in endemic

areas.54

4.1.2: Enzyme-linked immunosorbent assay

(ELISA): MAC-ELISA has become an important tool

for routine diagnosis. Different formats such as capture

ELISA, capture ultramicro ELISA, dot-ELISA,

AuBioDOT IgM capture and dipsticks have been

developed. MAC-ELISA has a sensitivity and specificity

of approximately 90% and 98%, respectively but only

when used five or more days after onset of fever (i.e.,

in convalescent phase).24 Detection of anti-dengue IgM

antibodies (MAC-ELISA) is the serological test of choice.

It is not possible to detect serotypes of the virus with

these tests.55 CHIKV IgM can be detected by CHIKV

IgM antibody capture enzyme-linked immunosorbent

assays (MAC-ELISAs).56 Detection of IgM through the

ELISA technique may be used for CHIKV from 4 days

after the onset of fever to 2 months. A sensitivity of

81.8% was reported by Chen et al. for late stages of

the disease. IgG may be detected in samples in the

convalescence stage and persist throughout life.43 To

diagnose ZIKV, detection of IgM by ELISA may be used

in the convalescence phase (after 6 days after onset of

symptoms).24 Zika virus-specific IgM levels are variable,

but generally are positive starting near day 4 after onset

of symptoms and continuing for up to 12 weeks post

symptom onset or exposure, but may persist longer.

For non-pregnant symptomatic individuals with

possible exposure to Zika virus, nucleic acid testing

(NAT) in serum and urine and Zika virus and/or dengue

virus IgM testing of serum should be performed. Zika

virus and dengue virus IgM serology testing should be

performed on NAT negative samples collected <14 days

after onset of symptoms or on samples collected e”14

days after onset of symptoms. NAT testing is not

recommended on specimens collected e” 14 days after

symptom onset. For zika virus infected symptomatic

pregnant women, IgM serology is performed

concurrently with NAT as soon as possible, up to 12

weeks after symptom onset. IgM serology testing is not

routinely recommended for asymptomatic pregnant

women with ongoing possible Zika virus exposure (i.e.,

residence in or frequent travel to an area with risk of

Zika). Here, NAT testing is recommended three times

during pregnancy. Asymptomatic pregnant women

with recent possible exposure to Zika virus but no

ongoing exposure (i.e., travelers) may be considered

for testing. Although testing is not routinely

Table-I

Antibody testing results with interpretation

IgM Result IgG Result Possible Interpretation

Positive Negative Recent infection

Positive Positive Recent infection

Low or negative or Four-fold increase in Recent infection

not tested samples taken 2-4 weeks apart

Low or negative Positive Past infection

Negative Negative Too soon after initial exposure for antibodies to

develop or symptoms due to another cause.
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recommended, but if testing is performed, the same

algorithm as for symptomatic pregnant women should

be followed using the timeframe from the last possible

exposure to Zika virus.57

Serological methods are useful for studying the long-

term consequences of infection. For example, if the

link between ZIKV infection and congenital

malformations is confirmed, ZIKV serology could play

an important future role in prenatal diagnostics.58

Serology is also useful for screening donated blood,

especially in travelers returning from DENV, CHIKV

and ZIKV endemic regions to non affected countries.23

A further, critical role for serological studies is to

monitor the growing epidemiological reach of flavivirus.

As ZIKV, DENV and CHIKV are expected to continue

to spread around the globe, knowledge about emerging

endemic regions is valuable for providing effective

patient diagnostics.50

To distinguish primary from secondary dengue virus

infections a dengue virus E/M protein-specific IgM/

IgG ratio can be used. IgM capture and IgG capture

ELISAs are the most common assays for this purpose.

Falconar et al defined Dengue infection as primary if

the IgM/IgG OD ratio is greater than 1.2 (using

patient’s sera at 1/100 dilution) or 1.4 (using patient’s

sera at 1/20 dilutions). The infection is secondary if

the ratio is less than 1.2 or 1.4. However, ratios may

vary between laboratories, thus indicating the need

for better standardization of test performance.59

Positive detection for serum anti-dengue IgA capture

ELISA (AAC-ELISA) often occurs one day after that for

IgM. Studies by Vázquez et al. and Nawa demonstrated

that the IgA titre peaks around day 8 after onset of

fever and decreases rapidly until it is undetectable by

day 40. No differences in IgA titres were found between

patients with primary or secondary infections. Even

though IgA values are generally lower than IgM, both

in serum and saliva, the two methods could be

performed together to help in interpreting dengue

serology.60,61 This approach is not used very often and

requires additional evaluation.

4.1.3: Immunofluorescence assays: Immuno-

fluorescence assays are sensitive and specific but lack

the ability to quantify antibodies, are thus subjective.

Antibody detection by indirect immunofluorescence

test (IIFT) is based on cells infected with the

corresponding virus, which provide highly sensitive

diagnostics. Positive and negative results are evaluated

by fluorescence microscopy.62 In clinically

characterized samples the IIFT also had high

performance (96% accuracy), but a technician skilled

in immunofluorescence assay techniques is required.57

4.1.4: Haemagglutination-inhibition tests: Clinical

symptoms along with a fourfold Haemagglutination

Inhibition (HI) antibody difference in paired serum

samples indicate flavivirus infection.63 The assay does

not discriminate between infections by closely related

flaviviruses (e.g. between dengue virus and Japanese

encephalitis virus or West Nile virus) nor between

immunoglobulin isotypes. The response to a primary

infection is characterized by the low level of antibodies

in the acute-phase serum drawn before day 5 and a

slow elevation of HI antibody titre thereafter. During

secondary dengue infections HI antibody titre rises

rapidly, usually exceeding 1:1280. Values below this

are generally observed in convalescent sera from

patients with primary responses.23

(5) Plaque reduction neutralization tests (PRNT):

Plaque reduction neutralization tests (PRNT) are very

useful because they are quite specific and gold

standard for confirmation of serologic test results.

Plaque reduction neutralization test may help in

determining false positive IgM results. Almost 90%

samples are positive by plaque reduction neutralization

test out of all MAC-ELISA positive cases. A sample with

positive or equivocal MAC-ELISA results with a

neutralizing titer is classified as a confirmed virus

positive sample; those with negative results of plaque

reduction neutralization testing are considered to have

nonspecific reactivity (i.e., to be negative for virus).57

Due to cross-reaction with other flaviviruses and

possible nonspecific reactivity, results of MAC-ELISA

may be difficult to interpret. Consequently, presumed

positive, equivocal, or inconclusive tests must be

forwarded for confirmation by plaque-reduction

neutralization testing (PRNT).58 The major drawback

to PRNT is that it requires the use of live virus. The

test must be carried out in BSL-3 that requires special

laboratory containment equipments.63

(6) Matrix assisted laser desorption ionization-time

of flight mass spectrometry (MALDI-TOF MS):

Matrix assisted laser desorption ionization-time of flight

mass spectrometry (MALDI-TOF MS) has emerged as

a potential tool for microbial identification and

diagnosis. The process is rapid, sensitive, and

economical in terms of both labor and costs involved.

The limitation of the technology is that identification

of new isolates is possible only if the spectral database

contains peptide mass fingerprints of the type strains

of specific genera/species/subspecies/strains.64

Among these three viruses, only Type 1 dengue virus

can be detected by MALDI-TOF MS revealed by a study

performed by Chen et al.65
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Figure-1. Tiered algorithm for arbovirus detection for suspected causes of Dengue Chikungunya or Zika (only

performed if patient symptomatic and travel history indicates travel to affected area)66

1Due to extensive cross-reactivity in flavivirus

serological assays, for samples collected <7 days of

illness onset, molecular detection should be performed

first.2Perform if samples >4 days after symptom onset.
3Extensive cross-reactivity would be expected in

samples from DENV/ZIKV circulation areas. A positive

IgM assay with either antigen should be confirmed by

using PRNT against ZIKV and DENV as well as any

other flavivirus that might be found in that geographic

area (including travel areas). 4PRNT should include

any flavivirus that might be found in that geographic

area (including travel areas).

The Laboratory diagnosis Dengue, Chikungunya and

Zika is challenging, as well as confusing. The gold

standard for diagnosis of Dengue, Chikungunya and

Zika in a febrile patient is obviously the specific virus

detection, virus isolation and virus identification after

by cell culture. However, this is gradually being

replaced by real time reverse transcriptase polymerase

chain reaction (RT-PCR) method for more rapid

diagnosis.67 However, the tests are almost impractical

in most places because of requirement of specialized

laboratory facilities and are also laborious. They are

feasible only in rare centers of national importance,

and hence in most or almost all laboratory serological

methods are being performed.68 Serological diagnosis

is a most challenging matter due to its cross-reactivity

to homologous and heterologous flavivirus antigens.

However, great advances are achieved in analyzing the

methods that target different structural and non-

structural proteins for serodiagnosis. Of these, the NS1,

IgM, IgG detection by ICT and ELISA is the most favored

one because of the ease and rapidity of the test. Thus,

while the Rapid test can be more feasible in small

peripheral laboratories and in field situations, in well-

established laboratories, the concomitant performance

of the Rapid test, with confirmation by the ELISA on

those samples, ensures both rapidity as well as quality

of reported results.67 Whichever the test, the complexity
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of Dengue, Chikungunya and Zika virus diagnosis

cannot be disregarded, showing thereby that a single

assay alone cannot be totally relied upon. Thus, a

diagnosis of a particular virus should always be made

taking into account the clinical presentation of the

patient, the performance characteristics of the

serological test employed and the knowledge of the

virus circulating in that particular geographical region.

Conclusion:

A range of laboratory diagnostic methods has been

developed to support patient management and disease

control. The choice of diagnostic method depends on

the purpose for which the testing is done (e.g. clinical

diagnosis, epidemiological survey, and vaccine

development), the type of laboratory facilities and

technical expertise available, costs, and the time of

sample collection. In general, tests with high sensitivity

and specificity require more complex technologies and

technical expertise, while rapid tests may compromise

sensitivity and specificity for the ease of performance

and speed. New diagnostic methods continue to be

innovated, such as micro fluidics, paper-based

diagnostics, chip-based systems, micro and

nanofabrication technologies, deep sequencing, among

others. Despite advances in diagnostics for flaviviral

infections, there is a critical need for more sensitive,

specific, easy to use and affordable tests for point of

care (POC) diagnosis, multiplex virologic and serologic

assays to differentiate co-circulating significance  (e.g,

Dengue, Chikungunya, Zika and Yellow fever) and

methods for viral quantification and genomic

characterization.
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CASE REPORTS

Introduction

Majority of Dengue infection runs on a benign and
self-limiting course. Only a small proportion of cases
will develop complications of bleeding diathesis and
plasma leakage. Hemophagocytosis is another fatal
complication that potentially occur in the background
of Dengue infection which tend to be missed or delayed
and has high mortality rate. We report a patient with
dengue infection who was suspected to have
hemophagocytic lymphohistiocytosis and successfully
treated with combination of high dose corticosteroids
and intravenous immunoglobulin G. To the best of our
knowledge, there is very few of such cases reported.
And this rare complication of Dengue infection is the
centre of discussion in this case report.

Case Report

An 89-year old lady with underlying hyperlipidaemia
on regular medication was presented with history of
fever and feeling unwell for the past few days. She has

also been having earache and dizziness, but otherwise

A RARE AND FATAL COMPLICATION OF A SELF-

LIMITING INFECTION: A CASE REPORT ON DENGUE

ASSOCIATED HEMOPHAGOCYTIC

LYMPHOHISTIOCYTOSIS
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Abstract

Hemophagocytic lymphohistiocytosis (HLH) is a life-threatening medical condition characterized by

hyperphagocytosis secondary to an inappropriate over-activation of macrophages and lymphocytes
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has no respiratory nor urinary symptoms, no altered

bowel habit, no vomiting and no abdominal pain. Upon

arrival, she was fully alert, not tachypnoeic and was

febrile with the temperature of 39.5°C. Her pulse rate

and blood pressure were normal. There was reduce

breath sound with coarse crackles over the right lower

zone, but there was no wheezing heard. Cardiovascular

examination was normal. Her abdomen was soft, not

tender and no palpable mass nor organomegaly. Her

neurological examination was unremarkable.  Initial

laboratory investigation was taken and revealed normal

haemoglobin of 11.0gm/dl, leukopenia with the white

cell count of 3.8 x 109/L, and thrombocytopenia with

the platelet of 88 x 109/L. She also has transaminitis

and hyperbilirubinemia (alanine aminotransferase 436

U/L, aspartate transaminase 329 U/L, and total

bilirubin 60.8µmol/L), acute kidney injury (urea 23

mmol/L, creatinine 459 umol/L) and significant

coagulopathy. There were no electrolytes imbalances

(sodium 142 mmol/L, potassium 4.8 mmol/L,
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corrected calcium 2.21 mmol/L, magnesium 1.04

mmol/L). In view of thrombocytopenia, leukopenia, and

endemicity of the virus, Dengue infection was suspected

and later confirmed by serology test which was positive

for Dengue IgM. She was then given fluid replacement

with 0.9% saline at rate of 1mL/kg/hour. Chest

radiographic imaging showed consolidative changes over

the right lower zone (as shown in Figure 1), which

corresponded to the clinical findings. Therefore,

intravenous (IV) Ceftriaxone 2gm once daily was started

in order to cover for superimposed bacterial pneumonia.

marrow aspiration biopsy. While waiting for the

procedure to be done, IV methylprednisolone 50mg

was immediately started prior to the procedure in view

of high possibility of HLH, which was then continued

once daily. Platelet pack was transfused prior and

during the bone marrow aspiration procedure. The

histopathological examination of the bone marrow

biopsy showed evidence of increase histiocytes and

hyperphagocytic activity, in keeping with HLH findings

(as shown in Figure 2).

Figure 1. Chest radiograph imaging done on arrival

showed ill-defined air space opacities over the left lower

zones, with increased bilateral perihilar opacities. There

was an apparent cardiomegaly as well. Otherwise, no

pleural effusion.

Unfortunately, she desaturated few hours after

admission and requires non-invasive ventilatory

support. Ultrasound imaging of the abdomen showed

no sonographic evidence of liver abscess or biliary duct

dilatation, no splenomegaly with span of 8.1cm and

normal pancreas. Despite three days on IV antibiotic

and supportive treatment, she was still febrile and did

not show any signs of improvement. Serial blood

investigations showed pancytopenia, worsening kidney

injury, hepatitis and coagulopathy with

hypofibrinogenemia. There was haemolysis as evidence

by raised indirect bilirubin (297 umol/L), lactate

dehydrogenase (2349 u/L) and transferrin saturation

level (66%).  This prompted the investigation for

Hemophagocytic Lymphohistiocytosis (HLH). Serum

ferritin and fasting triglycerides level were taken and

showed 10,382 ug/L and 12.10 mmol/L respectively,

which were both markedly raised. In view of high

suspicion index of HLH, she was planned for bone

Figure 2. Histopathological Examination of bone

marrow aspirate under May-Grunwald Giemsa stain

shows increased number of histiocytes and prominent

hemophagocytic activity which ingesting all three

hemopoietic lineages.

A: Histiocytes ingesting erythroid cells and

granulocytes (band neutrophils). B: Histiocytes

ingesting platelets.

IV immunoglobulin G was given at 0.4mg/kg daily for

five days. IV methylprednisolone was continued for

three days and then was changed to oral prednisolone

30mg once daily for another two days. Following the

completion of IV immunoglobulin G, she showed

marked improvement clinically and biochemically. She

was stable enough to be transferred out of intensive

care unit into general medical ward for continuity of

care.

Discussion

Hemophagocytic Lymphohistiocytosis (HLH) is a rare

hyperinflammatory condition characterized by

excessive activation of macrophages and lymphocytes

that leads to extensive multi-lineage cellular

destruction. The exact mechanism of HLH is still

remains unclear, but it is believed that the hallmark

of HLH pathophysiology is the presence of high amount

of proinflammatory cytokines that cause inappropriate

proliferation of activated T-cells which stimulates

macrophages in bone marrow that leads to

phagocytosis of various lineage of blood cells 1,2.

The clinical presentation of HLH is variable and highly

nonspecific that can cause major diagnostic difficulties
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and led to therapeutic delay. In 2004, HLH-study group

proposed a diagnostic criterion for HLH, which consist

of persistent fever, splenomegaly, bi-cytopenia,

hypertriglyceridemia and/or hypofibrinogenemia,

hemophagocytosis, low or absent natural killer cell

activity, hyperferritinemia, and high soluble

interleukin-2 receptor levels.3 One has to fulfil at least

five out of eight of the criteria. Our patient has

persistent fever, bi-cytopenia, elevated triglycerides,

hypofibrinogenemia, hyperferritinemia and

hyperphagocytosis as evidence from the histo-

pathological examination of the bone marrow biopsy,

which made her fulfilled the criteria. HLH can be

broadly classified into two types, which are primary

HLH and secondary HLH. Primary or familial HLH is

caused by abnormality of the genes involved in the

cytolytic secretory pathway and has autosomal

recessive mode of inheritance. Secondary or reactive

HLH has a much less understood pathophysiology and

usually triggered by infections. But it can also trigger

by malignancy such as T-cell lymphomas, and

autoimmune disease.

Viral infections that are commonly linked to HLH are

Epstein-Barr virus infection, cytomegalovirus infection,

adenovirus infection, and viral hepatitis. However, in

the recent years HLH has been increasingly recognised

to occur in the background of Dengue infection. Dengue

infection is caused by a virus that belongs to the

Flaviviridae family, and are transmitted by Aedes

mosquito. It is endemic in the urban area due to the

abundancy of stagnated water which acts as the

breeding site for the Aedes mosquito. The spectrum of

presentation can range from asymptomatic infection

to severe dengue in the form dengue haemorrhagic

fever and dengue shock syndrome.4 The febrile phase

usually last for seven days, with the defervescence

phase typically occur after the third day. If the fever

lasted more than seven days or recur during

defervescence phase, secondary bacterial infection

must be excluded or the possibility of secondary HLH

should be suspected, like the patient in this case report.

The aim of management for infection-induced HLH is

to treat the underlying infection. There are a few

documented literatures that reported cases that

recovered spontaneously with just supportive

treatment5,6. However, high dose of corticosteroids is

often required to suppress the hyperinflammatory

state. Intravenous immunoglobulin G (IVIG) have been

reported to be very effective in treating Dengue

associated HLH6 and often used alone or in

combination with high dose corticosteroids, as how

we treated our patient successfully.

Although there are very limited cases reported on HLH

that occur in the background of Dengue infection, but

current evidence shown that the association between

the virus and HLH are deemed to be very significant.7

And as the prevalence of Dengue is high in this region,

it is expected that the number of Dengue-associated

HLH cases are also high. But it is likely that the

diagnosis is missed as a result of low suspicion index

among the treating physicians. It is imperative to

consider HLH as one of the possible differential

diagnosis in prolonged fever in Dengue infected patient,

as early recognition and prompt initiation of treatment

is vital in management of HLH.

Conclusion

In conclusion, Dengue-associated Hemophagocytic

Lymphohistiocytosis (HLH) is a rare sequalae of a very

common viral infection. Although it is very fatal but it

is potentially treatable if the appropriate treatments

are given on time. Therefore, high level of suspicion is

important in order to recognise this complication early.

The purpose of this case report is to increase awareness

about the condition and hopefully able to prevent HLH-

related death.
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Introduction

Mitochondrial diseases present with a wide range of

clinical presentation. The nervous system is commonly

involved. Mitochondria are responsible for oxidative

phosphorylation which produces energy in the form of

adenosine triphosphate (ATP)1. Tissues with high

energy requirements are preferentially affected2.

Typically, patient may present with focal or generalized

seizures, recurrent migraine, vomiting and muscle

weakness.

Case Presentation

Case 1

A 19-year-old diploma student with no comorbid

presented with new onset worsening headache for two

weeks’ duration. It is associated with one-week history

altered behavior and two episodes of vomiting. There

was no fever, aura or limb weakness. He is the eldest

among three siblings. His younger brother passed away

at the age of eight years old. On physical examination,

he has a short stature with slow memory recall but no

hearing impairment. Contrast enhanced computed

tomography of the brain showed recent left occipital

and temporal infarcts with old right occipital and

temporal infracts. Magnetic resonance imaging of the

brain showed recent infarct at his right

parietotempooccipital region. After 2 weeks of his initial

TWO SIBLINGS WITH DIFFERENT PRESENTATION OF
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presentation, he developed generalized tonic clonic

seizures and was started on anti-epileptic agents

(Levetiracetam). His genetic study and muscle biopsy

confirmed the diagnosis of MELAS. After 6 months of

treatment, he presented with severe headache and

blurring of vision. Repeated CT brain showed multifocal

infarction of varying ages. MRI Brain showed T2W1/

FLAIR hypertintensity and T1W1 hypointensity

involving the grey white matter at the right

parietotemporooccipital region, which does not show

significant enhancement in post contrast study. There

was associated diffusion restriction at these regions

on ADC/DWI sequences in keeping with area of infarct.

In view of the new stroke episodes, he was given

adequate hydration with intravenous arginine 10 g/

m2 within 6 hours from stroke onset.  Medications on

discharged included levetiracetam 500 mg twice a day,

Riboflavin 100 mg twice a day, coenzyme Q10 200 mg

twice a day, oral arginine 1.5g four times a day.

Case 2

An 8-year-old boy was admitted for persistent vomiting

for one week duration. There was no diarrhea or fever.

He was treated as acute gastroenteritis. His symptoms

did not improve with hydration and anti-emetic

therapy. He was further worked up for sub acute

intestinal obstruction, intussusception which were all

negative. During the admission, the child reported
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worsening headache and vomiting. He was lethargic

but not dehydrated. There was reduced muscle tone

with bilateral upper and lower limbs power MRC grade

4. A plain brain computed tomography (CT) showed

left cerebrum ill defined, non enhancing hypodensities

involving the grey and white matters associated with

sulci effacement at the left occipitotemporoparietal

regions and the left external capsule. There is post

contrast gyriform enhancements in this region. This

findings may represent infarction. Further workup for

mitochondrial disorder was pursued.

MRI Brain shows multifocal acute infarction with the

largest area at the left parieto-temporo-occipital region

and smaller infarcted areas as mentioned above. No

definite enhancement in post contrast study. The

findings of non-territorial multifocal infarcts may be

due to MELAS.

The child deteriorated requiring mechanical ventilation

and inotropic support. He passed away before the

definitive result of MELAS came back. His genetic test

came back positive for MELAS.

Table-I

Investigations for both patients in case 1 and case 2.

Tests Case 1 Case 2 Normal Range 

CSF Opening pressure 19 cmH2O 12 cmH2O  

CSF Appearance Clear, colorless. Clear, colorless.  

CSF Protein 0.3 g/L 0.328 0.15-0.45 g/L 

CSF Glucose Ratio 3.5 mmol/L 
7 mmol/L 

= 

4.5 mmol/L 
7 mmol/L 

= 

CSF glucose 
3.33-4.44 
mmol/L 

 

CSF Cell Count < 5 cells/mm3 
0% neutrophils,  
0% lymphocytes. 

< 5 cells/mm3 
0% neutrophils,  
0% lymphocytes. 

 

CSF Latex agglutination 
for bacterial antigen 

Negative Negative  

CSF Gram Stain Negative Negative  

CSF Indian ink, TB 
PCR, AFB 

Negative Negative  

CSF Viral Study Negative Negative  

CSF IEM & Amino Acids Negative Negative  

CSF Lactate 17.53 mmol/L 15.53 mmol/L  

Plasma Lactate 5.53 mmol/L 15.53 mmol/L 0.5-2 mmol/L 

Thyroid function test Normal Normal  

Blood culture Negative Negative  

Erythrocyte 

sedimentation rate 

11 mm/hour 15 mm/hour  

C reactive protein < 5 mg/L < 5 mg/L  

Deltoid muscle biopsy Ragged red fibers seen 
consistent with 

mitochondrial myopathy.  

Not done  

MELAS Mutation 
analysis report 

m.3243A>G mutation of 
tRNA is detected at 

approximately 50% of 
heteroplasmy in blood 
derived DNA sample.  

m.3243A>G mutation of 
tRNA is detected at 
approximately 50% of 
heteroplasmy in blood 
derived DNA sample.  

 

CSF IEM and Amino 
acids 

Not done Negative  

CSF Amino acids (Ion 
exchange HPLC) 

Not done Normal CSF to plasma 
glycine ratio. 

Mild elevation of alanine 
suggest lactic acidosis.  
Non significant changes 

of one or more 
acylcarnitines/amino 

acids. 
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Discussion

MELAS stands for mitochondrial myopathy,

encephalopathy, lactic acidosis, and stroke like

episodes. It was first reported and described by Pavlakis

et al in year 19843. MELAS can present with a wide

range of different clinical phenotypes. It commonly

causes a metabolic stroke4. The brain lesions as seen

in case 2 does not follow any vascular territories. It

can lead to hemiparesis, hemianopia or cortical

blindness5. The stroke-like episodes are believed to be

a result of both mitochondrial cytopathy and

angiopathy6. Mitochondrial cytopathy is due to

defective mitochondrial energy production in brain

tissue6. Mitochondrial angiopathy is due to abnormal

mitochondria in endothelial and smooth muscle cells

which causes impairment of vasodilatation7. MELAS

have a heteroplasmic A-to-G point mutation in the

dihydrouridine loop of the transfer RNA (tRNA) gene at

base pair (bp) 3243 (i.e. 3243 A G Mutation)8. There

are a multitude of transfer RNA mutations that are

responsible of MELAS.  80 percent of such cases are

related to the m.3243A>G mutation while 10 percent

is due to m.3271T>C transfer RNA mutation9. The

heteroplasmy in MELAS varies from patient to patient,

reflecting segregation in the ovum10.

Management of mitochondrial diseases is mainly

supportive depending on the degree of impairement

and extent of neurologic involvement11. A

multidisciplinary care involving the pulmonologist,

neurologist, genetic expert, ophthalmologist,

cardiologist and audiology services are often required.

Often, the family will require genetic counselling to

understand the medical, psychological and familial

implications of the disease12. Patients in reproductive

age should be offered genetic counselling to help with

planning in having children13.

There is no proven and effective treatment for MELAS.

The pharmacologic strategies are based on respiratory

chain cofactors, antioxidants and agents that correct

secondary biochemical deficits14. Succinate, riboflavin,

thiamine and coenzyme Q10 are cofactors in the

electron transport chain enzymes15. Hence,

supplementation is believed to improve the activity of

these enzymes when they are inadequate16. Coenzyme

Q10 is both an antioxidant and an integral part of the

mitochondrial respiratory chain. Both L-arginine and

citruline are precursors to nitric oxide which leads to

vasodilatation. Arginine supplementation is given as

an infusion during an acute phase of stroke-like

episodes and as an oral daily therapy16.

Conclusion

Mitochondrial diseases can manifest with a wide range

of clinical phenotypes which presents a significant

diagnostic dilemma and challenge to the clinician. The

mainstay for patients with mitochondrial disease

remains supportive.

Figure 1 (Case 1):  Abnormal T1WI hypointense T2WI

hyperintense signal at right temporoparietooccipital

region associated with effacement of the overlying sulci

(a & b). Some areas shows restricted diffusion on DWI/

ADC (c & d).

Figure 2 (Case 2) : Multiple patchy and territorial

abnormal signal of the grey matter, subcortical white

matter and bilateral basal ganglia associated with

effacement of the overlying sulci and swollen of the

cortex (a & b). It demonstrates restricted diffusion on

DWI/ADC (c & d).
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SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) IN A

MALE PATIENT PREVIOUSLY DIAGNOSED AS ADULT

ONSET STILL’S DISEASE: A CASE REPORT

MD. ANWAR SAYED1, SUMAN CHOWDHURY2

Abstract:

Adult-onset Still’s disease (AOSD) is a rare clinical entity with unknown etiology, characterized by

evanescent rash, arthritis, fever, and other systemic presentation. In this case report, we describe a

male patient of 50 years, previously diagnosed as a case of Adult onset still’s disease based on

Yamaguchi criteria after the exclusion of other potential diagnoses. Later he was admitted into the

Medicine department of Chittagong Medical College Hospital where he was found to have serological

features of  Systemic lupus erythematosus, another very much uncommon autoimmune disorder in

male. On several occasion of his past admissions, SLE and RA were excluded meticulously. He

initially responded to oral steroids only, recurrence of symptoms led us to work on the underlying

etiology further. Coexistence of SLE in a patient with AOSD is not so commonly found. In our case, we

notice this interesting phenomenon which was crucial for his management.
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Introduction:

Systemic lupus erythematosus (SLE) is a chronic,

occasionally life-threatening, multi-system disorder of

autoimmune origin in which organs and cells undergo

damage initially mediated by tissue-binding

autoantibodies and immune complexes. Ninety percent

of patients are women of child-bearing years; people

of all genders, ages, and ethnic groups are susceptible.

Prevalence of SLE in the United States is 20–150 per

100,000 women depending on race and gender; highest

prevalence is in African-American and Afro-Caribbean

women, and lowest prevalence is in white men1. Adult

Onset Still Disease (AOSD) is a rare systemic

inflammatory disorder with unknown etiology. The

prevalence of AOSD is estimated to be one per 100,000

people2. The disease mainly affects young adults and

has a bimodal age distribution at 15-25 and 36-46

years of age3. The prevalence of SLE is far lower in

males than in females, especially after puberty4.

Additionally, gender may produce different

characteristics in the manifestation of SLE5.  The

etiology of SLE remains unknown and is clearly

multifactorial6. Coexistence of SLE in a patient with

AOSD is not so commonly found. In our case, we notice

this interesting phenomenon.

Case Presentation:

Mr. Jahangir Alam Bahar, a 50 years old Taxi-driver

(Figure I), normotensive, non-diabetic, hailing from

Sitakundu, Chattogram, was admitted in medicine

ward of Chittagong Medical College Hospital with the

complaints of Fever for 1 month, multiple joints pain

for same duration and rash in different parts of the

body for 25 days. He provided similar history of

Figure 1: The 50 years old male patient
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recurrent hospitalization in last 5 years. According to

patient’s statement, he was relatively well 1 month ago.

Then he developed high grade fever, continued in

nature, associated with generalized body ache,

weakness and skin rash but no chills and rigors,

evening rise of temperature or night sweats. Highest

recorded temperature was 103  F. The intensity of the

fever diminished to some extent with antipyretics but

did not subside fully.

He developed inflammatory, symmetrical joint pain

involving knees, ankles and small joints of hands for

last 1 month. Pain was initially mild, associated with

morning stiffness that persisted for 1 hour, improved

with activities. Pain was progressively increasing in

intensity but did not interfere in his daily activities.

Pain is not associated with joint swelling. He also

complained of non-itchy pink rashes involving chest,

abdomen, upper back and a part of neck for last 25

days. Rashes appeared 5 days after development of

fever and initially appeared in chest, which then

progressed gradually.

On further query, he gave history of getting hospitalized

for 2 times back in August, 2015 and October, 2018

with previously mentioned complaints. He was treated

with steroid tablets for 4 months on both occasions

and improved gradually. He was also given Thyroxine

for hypothyroidism. He has a normal dietary habit with

normal appetite and no history of food or drug allergy.

There was  no history of similar illness in his childhood

or in any of his family members.

On examination, he was febrile, ill looking with good

nutrition and body built. Haemodynamic condition was

stable. There were erythematous rashes distributed

over chest, abdomen, upper back, shoulders and a

part of neck (Figure 2A and 2B). These are of variable

sizes, blanchable, non-palpable and non-itchy. Joints

were mildy tender, not swollen and movement was not

restricted with no impairment of the functional status.

Local temperature was not raised. There was no

wasting of muscles, atrophy, ulcer, infarction,

gangrene. Features of peripheral neuropathy in glove

and stock pattern were present. There were no

lymphadenopathy, thyromegaly or bony tenderness.

Hematological investigations showed mild anamia (Hb:

10gm/dl); Biochemical investigations showed elevated

liver enzymes (alanine transaminase: 102 U/L;

aspartate transaminase: 129 U/L). Both the acute

phase reactants were high with C-reactive protein

(24.60  mg/L) and erythrocyte sedimentation rate (ESR:

69 mm/hr). There were markedly elevated levels of

serum ferritin (1049 ng/ml on this admission, four

years back it was 2363 ng/ml). Anti-cyclic citrullinated

peptide (Anti CCP), antinuclear antibody (ANA) and

rheumatoid factor (RF) were all negative during

previous admission, but on this occasion ANA was 400,

anti ds DNA was >240 IU/ml (positive >20 IU/ml). His

serum TSH was 7 µIU/ml. Based on his clinical features

and review of the laboratory evaluations, he was

diagnosed to have AOSD using the Yamaguchi criteria7

and also SLE according to ARA criteria. He is now being

treated with Methotrexate, Hydroxychloroquine,

Thyroxine.

Discussion:

AOSD was first described in 1971 by Eric Bywaters8.

There is a correlation between several cytokines in the

pathogenesis of AOSD, including Tumor necrosis

factor-alpha (TNF-á), interleukin (IL)-6 and IL-18. The

levels of these cytokines are highly elevated in active

AOSD9.  Though pathogenesis of the disease remains

unclear; however, observations suggesting the role of

genetic, infectious and environmental factors have been

published 10-12. Typically, patients with AOSD present

Figure 2B: Blanchable, Non itchy, non palpable pink

rashes on back
Figure 2A: Blanchable, Non itchy, non palpable pink

rashes on chest
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with rash, fever, sore throat and arthralgia13. The

typical rash in AOSD is described as salmon-pink, and

asymptomatic, maculopapular eruptions mainly

affecting the trunk and extremities 14-16. The fever

normally exceeds 39.0°C and highest temperatures are

seen in late afternoon and early evening17. Sore throat

is one of the major signs of AOSD and may be

associated with odynophagia18  In our case, sore throat

or odynophagia were not present. Though in some

study and research papers, Rheumatoid arthritis (RA)

were found to be present in association with SLE, in

our case we could not find any classical clinical and

biochemical features suggestive of RA. Moreover, JIA

could also be excluded through meticulous history and

age of onset of his symptoms.

The history of lupus has been divided into the classic

period of cutaneous description, the neoclassic period

that recognized the systemic nature of the disease,

and the modern period heralded by the finding of the

LE cell19. We are now in the “postmodern” lupus period,

using techniques of molecular and cellular biology to

find underlying themes of immunologic intolerance.

Currently, more than 80 percent of the American public

has become aware of SLE as an immunologic disease20.

As mentioned earlier that the etiology of SLE remains

unknown and is clearly multifactorial, yet, as with other

autoimmune diseases, susceptibility to SLE depends

on multiple genes 21,22.

Abnormalities in sex-hormone metabolism might

contribute to gender differences in susceptibility to

SLE. Men and women with SLE have accelerated

metabolism of testosterone23  In terms of antigens

bound, it is convenient to think of the autoantibodies

of SLE as belonging to one of several groups directed

against DNA/protein complexes, RNA/protein

complexes, cell membrane structures, and intracellular

molecules that reach cell surfaces during cell

activation. The antibodies considered to be the

hallmark of SLE are IgG antibodies to double-stranded

(ds)-DNA.

Conclusion:

Both SLE and AOSD are very much uncommon disease

entity in male, specially after middle age. Some

serological markers are quite opposite to each other

regarding criteria for the diagnosis. On the other hand,

in our case, few crucial clinical and biochemical

features were also missing required to fulfill the criteria

for Rheumatoid arthritis. So, it was not that

straightforward for us to label it as Rhupus

(Combination of Rheunmatoid arthritis with SLE), or

any of other Overlap syndromes. Proper diagnosis is

important in such patient based on regular and

frequent measurement of serological markers, so that

the criteria of SLE could not be missed. More research

study on similar cases would be helpful in furute to

reach an immunological basis of  pathogenesis for such

coexistence of illness.
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Introduction

 Posterior reversible encephalopathy syndrome (PRES)

is a clinico-radiological entity first described by

Hinchey, et al.1,2. PRES which is also known as

reversible posterior leukoencephalopathy syndrome

presents with rapid onset of symptoms such as:

nausea, headache, altered consciousness, cephalalgia,

visual disturbance, cortical blindness, blurred vision,

photophobia, hemianopia, and other focal neurologic

deficits such as paresis, dysesthesia, or dysphasia as

well as seizure2. PRES is also a misnomer because the

image changes and clinical features may not be limited

to the posterior cerebral hemispheres4. Also, the

reversibility of PRES may be clinically or radiologically

incomplete; the condition may be complicated by

ischemic or haemorrhagic stroke, and may lead to a

chronic seizure disorder or death5. The global incidence

of PRES is unknown6. It has been reported in patients

aged 4 to 90 years, most cases occur in young to middle

aged adults and death has been reported in up to 15%

[7]. PRES occurs in a large array of clinical conditions,

predisposing disease, and factors such as toxaemia of

pregnancy, arterial hypertension, organ

transplantation, autoimmune disease, conditions with

renal failure as well as cytotoxic and immuno-

suppressive medication6. Although the underlying
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pathophysiological mechanisms are still debated, the

main hypotheses imply both endothelial dysfunction

and failure of cerebral auto-vasoregulation3. Image

diagnostics such as CT and MRI of CNS performed on

patients with pre-eclampsia and eclampsia, have

revealed PRES in several cases. MRI, is the golden

standard and CT scan only revealed 50% of the lesions.

White matter lesions in the occipital lobes, posterior

parietal lobes and posterior temporal lobes are classic

findings. Lesions may be seen in the frontal lobes,

cerebellum, and pons, but seem to be minor and only

visible in addition to injuries in the other brain

structures mentioned above8. This syndrome is oedema

without infusion, so early diagnosis resolves the cause

and prevents permanent damage and death. This study

describes a case of PRES in association with eclampsia

in a 24-week pregnant woman.

Case presentation

A 32 year old multigravida (3 rd  gravida ) at  23th

week of gestation presented with pitting edema of both

leg and her blood pressure was 180/120 and admitted

into local hospital . She was treated with labetalol

hydrochloride and diagnosed as Pre-eclampsia.

One week after, Patient developed one episodes of

witnessed generalized tonic-clonic seizure and became

unconscious and admitted into our hospital at ICU.
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On admission her BP -160/110 mm(Hg), bilateral pedal

oedema,  GCS -7/15,  fetal movement and heart sound-

absent and spontaneous vaginal delivery occurred.

Urinalysis revealed 2 + proteinuria , Complete blood

count revealed  Hb- 11.60g/dL, WBC – 16.25 K/µL,

Platelets-100 K/µL,  Liver function altered (SGPT-435U/

L, SGOT-691  U/L , Bilirubin-3.00mg/dL, Albumin-

2.30), Renal impairment (Creatinine-1.58 mg/dL, Urea-

56 mg/dL ) Reticulocyte % - 4.75, Pro-Calcitonin- 3.35

ng/mL.  At this condition patient was treated as a case

of Eclampsia with HELLP syndrome with septicemia

and Spontaneous abortion. She was treated with

Magnesium Sulphate and labetalol hydrochloride and

board spectrum antibiotics.

One day after SVD patient developed headache,

dimness of vision and right sided weakness. She was

found to have an elevated BP of 180/100 mm Hg; rest

of the vital signs were within normal limits. An ocular

examination revealed a diminution of vision of bilateral

eyes to perception of hand movement. Pupils were

normally reactive to light and fundus examination was

unremarkable. Rest of the cranial nerve examination

was unremarkable. Right sided planter- extensor ,

muscle power – Right hand (1/5), Right leg(2/5), Left

hand and leg (4/5)  and sensory function was intact

all over the body. Cerebellar signs were intact and there

was no evidence of meningeal signs such as nuchal

rigidity or Kernig’s/Brudzinski’s sign. MRI brain images

revealed hyperintense and FLAIR signal lesions

extending beyond the occipital lobes and involved both

cerebellar hemispheres.  Clinical and radiological

findings were assumed to be consisted with PRES. Five

days after delivery, her blood pressure was controlled,

visual symptoms nearly disappeared and muscle power

become 4/5. Meanwhile patient had no episodes of

seizures and on seven day after delivery, there was

complete recovery and was discharged.

After 3 weeks patient came with follow up MRI. Patient

clinical condition completely improved and no residual

deficit.

Figure 1 : MRI of Brain at the time of admission. FLAIR

image of MRI Brain: Hyperintense signal involving the

white matter in both parieto-occipital regions. More

marked in left side.

Figure 2: Follow up MRI of Brain after three week –

normal MRI.

Discussion

Pre-eclampsia and eclampsia are common medical

disorders affecting pregnancy with significant maternal

and fetal morbidity and mortality.9 Hypertension and

proteinuria are hallmarks for the diagnosis of pre-

eclampsia, whereas seizures are typical of

eclampsia.9 Pre-eclampsia/eclampsia usually occurs

between 20 weeks of pregnancy to 48 h

postpartum.10 The term late postpartum eclampsia

(PPE) is used when eclamptic events occur between

48 h and 4 weeks after pregnancy.11 A large

observational study suggested that late PPE involves

about 14% of cases of eclampsia.11

A variety of clinical conditions are associated with the

development of PRES. Among the reported causes,

common ones include hypertensive emergency, renal

disease, pre-eclampsia/eclampsia and immuno-

suppressive agents.13 Other reported causes include

sepsis, autoimmune diseases such as systemic lupus

erythematosus, systemic sclerosis, tumour lysis

syndrome, Guillain-Barres syndrome, AIDS,

thrombotic thrombocytopenic purpura and acute

intermittent porphyria.14,15 PRES in association with

late postpartum eclampsia has been reported before.16-

19 Although the exact prevalence of PRES in LPE is

unknown, a recent study suggested it could be more

common than expected.20
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Clinically, PRES presents with headache, seizures,

encephalopathy, visual disturbances and focal

neurological symptoms.12 As the name suggests,

reversibility of these symptoms is one of the hallmarks

of the disease. However, some patients with severe

manifestations of PRES, such as coma and/or status

epilepticus, may require admission to the intensive care

unit (ICU).19 Moreover, permanent neurological

impairment or death occurs in a minority of patients.17-

19

The diagnostic criteria for posterior reversible

encephalopathy syndrome are20

1) The presence of neurologic symptoms or findings.

2) Presence of risk factors for PRES.

3) Absence of other possible causes of encephal-

opathy.

4) Reversible course on follow up.

A pregnant woman presenting with hypertension and

visual disturbance constitutes a diagnostic dilemma.

In our patient with the sudden development of

headache, right sided weakness , bilateral vision loss

with elevated blood pressure and pregnancy loss,  we

considered an initial diagnosis of ischaemic stroke,

cerebral haemorrhage , cerebral venous thrombosis,

APS, SLE, PRES and hypertensive emergency with

retinal haemorrhage. A normal fundus examination

essentially ruled out retinal haemorrhage, ANA-

negative , Anti-phospholipid antibody- Negative , while

the reversibility of symptoms with characteristic MRI

findings led us to a diagnosis of PRES.
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A 46-year-old hypertensive, diabetic female presented

with a 1 year history of a gradually increasing tingling

and burning sensation in all four limbs. But all relevant

clinical examinations were unremarkable. Many

physicians diagnosed it as early peripheral neuropathy

due to Diabetes Mellitus, but nerve conduction study

(NCS) report was normal. Finally a magnetic resonance

image (MRI) revealed a well-defined cystic

intramedullary lesion on the spinal cord at the C6 and

C7 levels. The lesion was oval in shape and 1.92×0.85

cm in size. The lesion was hyperintense in T2-weighted

images and hypointense in T1-weighted images

(Fig. 1). The lesion was successfully excised and found

as ependymoma on histopathology. The patient become

asymptomatic within 2 weeks of surgery.

Intramedullary tumors grow inside the spinal cord,

most frequently occurring in the cervical (neck) region.

They typically derive from glial or ependymal cells that

Figure-1. MRI showing a well-defined cystic intramedullary lesion on the C6 and C7 levels of spinal cord, which is

hyperintense in T2-weighted images and hypointense in T1-weighted images.

are found throughout the interstitium of the spinal

cord.1 Intramedullary tumors can presented with

somatosensory and motor systems causing

paraesthesia, dysesthesia and weakness. These

symptoms often starting distally and progressing

proximally before lead to complications such as

respiratory, bladder and bowel dysfunction.2

Astrocytomas and Ependymomas are the two most

common types. They are usually benign, but can be

difficult to remove.1,2
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