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Abstracts: 
Background  and Objective:   North  eastern  part  of  India, specially state of Manipur  has  a  huge  burden  of   

people   living  with  HIV / AIDS.  Studies   of  prevalence  of  Opportunistic  infections  in  this  group  of  

people  is of utmost importance  as  their  presence  is  a big  factor  affecting  the  morbidity  and  mortality  in  

these  group  of  people, and  also  to  compare  with  trends  in  other  parts  of  India  and  World.  This  study  

was  conducted  among  the  patients  who  were  admitted  to  JNIMS  Hospital.   Data  and  Methods:  A cross  

sectional  study  was  undertaken  among  HIV - infected  patients  on  ART, who were admitted between  March 

2017 and April 2019 at Jawaharlal Nehru Institute of Medical Sciences, Imphal,Manipur, India. Results:   

Majority  of  the  patients  around  60 %  were  in  the  age  group  from  40  to  60  years  of  age,  followed  by  

32  %   from  age  group  20  to  40  years.  Male  patient  constitute  73  %  and  27  %  were  female.  Of  the  

total  92  patients  47, which  is  51.1 %,  had  either  single  or  multiple  OIs.  Out  of  these  47  patients  with  

OIs,  30  had  CD4  count  below  200  cells / cu.  mm,  comprising  64 %  and  17  patients  had  CD4  count  

above  200  cells  /  cu.  mm,  constituting  36  %  of  the  total  patients  having  OIs.    Discussion:  This  study  

observed  that  about  51.1  %   of  HIV  patients  on  ART  had  one  or  more  OIs.  Tuberculosis  and  CMV  

were  found  to  be  the  most  common  OIs.  47  patients  were  found  to  have  OIs,  of  which  64 %  patient  

had  CD4  count  ˂ 200 cells / cu.  mm and  36  %  had  CD4  count  above  200 cells / cu. mm, clearly  showing  

higher  risk  of  OIs  in  low  CD4  count  patients. Conclusion :   This study showed the prevalence of OIs 

among HIV patients on ART is still high,  which  requires  timely  diagnosis  and  treatment  for  the  better  

management  of  the  patients  with  HIV  on  ART. 
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I. Introduction 
North  eastern  part  of  India, specially state of Manipur  has  a  huge  burden  of   people   living  with  

HIV / AIDS.  Studies   of  prevalence  of  Opportunistic  infections  ( OI ) in  this  group  of  people  is of utmost 

importance  as  their  presence  is  a big  factor  affecting  the  morbidity  and  mortality  in  these  group  of  

people.  National  adult (15 – 49  years )  HIV  prevalence  is  estimated  at  0.26 %  ( 0.22% – 0.32% )  in  

2015.  In  2015,  adult  HIV  prevalence  is  estimated  at  0.30 %  among  males  and  at  0.22 %  among  

females.  Among   the   states  /  UTs  in  2015,   Manipur   has  shown   the   highest   estimated   adult   HIV   

prevalence   of   1.15  %   followed   by   Mizoram   (  0.80  %  ),   Nagaland   (  0.78  %  ),   Andhra   Pradesh    

and   Telangana   (  0.66  % ),  Karnataka   (  0.45  %  ),   Gujarat  (  0.42  %  )   and   Goa   (  0.40  %  ).
1
  The   

patient  with  HIV  are  at  great  risk  of  infection  with  opportunistic  infections  like  Tuberculosis, 

Pneumocystis  jiroveci,  Cryptococcal meningitis,  Penicilliosis,  Candidiasis,  Cytomegalovirus ( CMV ),  

Herpes  simplex 1 and 2  etc.
2  

   Opportunistic  infections ( OIs )  associated  with  HIV  remain  the  single  

main  cause  of  ill - health  and  death   among  HIV / AIDS  patients  in  resource  poor  settings.
3,4.5

  However,  

frequencies of specific OIs may vary in different countries and even in different areas within the same 

country.
6,7,8

  The management of opportunistic infections (OIs) is an essential component of comprehensive  

HIV / AIDS  treatment  and  care.
9,10

 

 

 However,  the  introduction  of  antiretroviral  therapy  ( ART )  has  dramatically  reduced  the  

incidence  of  OI  among  HIV  –  positive   people  who  have  received  ART.  Incidence  of  OIs  increases  

with  declining  CD4  counts  and  persons  whose  CD4  lymphocytes   counts   have   increased  in  response  
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to  antiretroviral  therapy  ( ART )  are  at  low  risk  for  developing  OIs,  a  circumstance  suggesting  a  high  

degree  or  immune  reconstitution  as  associated  with  ART.  Early diagnosis  and  initiation  of  ART,  

chemoprophylaxis  and  treatment  of  OI  are  important  for  the   control  of  HIV  replication,  disease  

progression  and  ultimately   containment  of   the  epidemic.
11

  There  are  many studies reported  on  the  

pattern  of  OIs  in  HIV infected  individuals, however,  very  few  reports  regarding  the  OIs  with  their  CD4  

count  on  ART.  This  study  was  conducted  to  throw  light  on  this  part  of  less  explored  area,  on  the  

prevalence  of  opportunistic  infections  in  patients  of  HIV  on  ART. 

 

II. Materials and  Method 
A cross  sectional  study  was  undertaken  among  HIV - infected  patients  on  ART, who were 

admitted between  March 2017 and April 2019 at Jawaharlal Nehru Institute of Medical Sciences, 

Imphal,Manipur, India. A  total  of  90 patients  of  HIV  on  ART  were  registered  in  this  period  of  the  

study.  A  systematic  master  chart  was  prepared  by  entering  the  details  of  the  history, clinical  

examination and  investigations,  which  was  checked  and  cross  checked  by  various  researchers  separately. 

 

Inclusion criteria: 

All  the  HIV  patients  who  were  on  ART  for  a  minimum  period  of  3  months,  admitted  between  March  

2017  and  April  2019 at  Jawaharlal  Nehru  Institute  of  Medical  Sciences,  Imphal,  were  included  in  the  

study. 

 

Exclusion criteria: 

Patients  who  had  never  been  on  ART  or  incompliant   to  treatment  and  those  who  did  not  gave   

consent,   were  not  included  in  the  study. 

 

Ethical   considerations: 

The  ethical  committee  of  Jawaharlal  Nehru  Institute  of  Medical  Sciences,  Imphal  had  given  clearance  

to  this  study  as  it  is  a  cross sectional  study  and  non  interventional.  However,  confidentiality  were  

strictly  maintained  as  per  guideline  given  by the  committee. 

 

Statistical  analysis: 

All  the  statistical  calculations  were done  using  the   SPSS  version  20  for analyses  of  the  data  collected  

in  the present  study. Results were interpreted  by  using  mean,  standard  deviation  ( SD ),  and  simple  

frequency  tables  with  percentages. 

 

III. Result  
Majority  of  the  patients  around  60 %  were  in  the  age  group  from  40  to  60  years  of  age,  followed  by  

32  %   from  age  group  20  to  40  years. 

Table 1.  Age  distribution  of  the  study  subjects. 
Age group No of patients ( out of 92 ). Percentage (%) Mean  age  ±  SD 

Less than 20 year  

4 

 

4 %  

 

 

40.92391 

±  
9.81503 

 

20 – 40 29 

 
 

32 % 

40 – 60 55 

 

 

60% 

Above 60 4 

 

 

4% 
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Figure 1. Age distribution  of  the  study  subjects. 

 
Majority  of  the  patients  in  the  study  were  male  patients,  comprising  73  %  and  27  %  were  female. 

 

 
 

The  mean  CD4  count  in  cells / cu. mm.  were  186.9239  with  a  standard  deviation  of  190.76  in  

the  present  study.  Of  the  total  92  patients  47, which  is  51.1 %,  had  either  single  or  multiple  OIs.  Out  

of  these  47  patients  with  OIs,  30  had  CD4  count  below  200  cells / cu.  mm,  comprising  64 %  and  17  

patients  had  CD4  count  above  200  cells  /  cu.  mm,  constituting  36  %  of  the  total  patients  having  OIs. 

 

 

 

 

 

 

 

 

4, 4%

29, 32%

55, 60%

4, 4%

Less than 20 year

20 – 40

40 – 60
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89,( 73%)
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Figure 2.  Gender  distribution  of  the  study  population
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Table 2.  Variation  in  CD4  count  in  the  study  population. 
CD4 counts No of  patients 

( out  of  the  92  patients ). 

Percentage  % 

 

Mean  ±  SD 

˂ 50 / cu. mm 28 

 

40  

 
186.9239 

±  

190.76 
 

50 – 100 / cu. mm 19 

 

22 

100 – 200 / cu. mm 11 

 

14 

200 – 300 / cu. mm 10 

 

0 

300 – 400 /cu. mm 8 
 

6 

 ≥ 400 / cu. mm 16 

 

18 

 

 
 

In  this  study  8  types  OIs  were  diagnosed,  and  occurrence  of  each  individual  OIs  were  69.  

CMV (Cytomegalovirus)  and  Tuberculosis  were  found  in  16,  which  is  23.19 %  of  the  total  opportunistic  

infections  each. Followed  by  Cryptococcal  meningitis  in 11  patients,  which  is  15.94  %,  Candidiasis  were  

found  in  10,that  is  14.49 %  of  the  total  opportunistic  infections  in  the  study  populations.  6  of  them 

were  HSV ( Herpes  Simplex  Virus )   constituting  8.7 %, Toxoplasmosis  were  found in  5  patients showing  

prevalence  of  7.25 %, PCP ( Pneumocystis jiroveci  pneumonia )  were  found  in  4  patients  accounting  for  

5.8  %,  and  Peniciliosis  were  observed  in  only  1  patient , which  is  1.45 %  of  all  the  OIs  observed  in  

the  present  study. 

 

IV. Discussion  
The present study found  the  prevalence  and  associated  factors  of  OIs  among  HIV - positive  

patients  on  ART.  This  study  observed  that  about  51.1  %   of  HIV  patients  on  ART  had  one  or  more  

OIs.  This  finding  was  comparable  to  the  47.6 %  reported  in  a  study  conducted  in  Taiwan.
12

  This  

finding  is  also  comparable  to  a  study  conducted  in  Ethiopia,  where  48 %  prevalence  of  OIs  in  patients  

of  HIV  on  ART  were  reported.
13

  However,  it  is  higher  than  two other  similar  studies  carried  out  in  

Ethiopia  in  Gondor  and  Debre  Markos,  which  documented  19.7 %  and  33.3 %  prevalence,  

respectively.
14,15

  This  variations  may  be  due  duration  of  ART,  individual  immune  variations  and  it  also  

found  that  the  risk  of  developing  an  OI  for  a  person  receiving  ART  is  highest  during  the  initial  month  

of  therapy.
16

   

In  the  present  study,  majority  of  the  patients  around  60 %  were  in  the  age  group  from  40  to  

60  years  of  age,  followed  by  32  %   from  age  group  20  to  40  years.  This  finding  is  comparable  to  

finding  of  previous studies  done  in  other  parts  of  the  world.
13

     

 Majority of the patients in the study were male patients, comprising 73 % and 27 % were female.  This  

finding  is  comparable  to  other  studies  done  in  other  parts  of  the  country
17

   and    world.  However,  in  

28, 30%

19, 21%11, 12%

10, 11%

8, 9%

16, 17%
˂ 50 / cu. mm

50 – 100 / cu. mm

100 – 200 / cu. mm

200 – 300 / cu. mm

300 – 400 /cu. mm

≥ 400 / cu. mm

Figure 3.  Variation  in  CD4  count  in  the  study  population.
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contradictory  to  the  findings  in  studies  done  in  Ethiopia,  where  prevalence  of  HIV  is  higher  in  female  

patients.
13,14

      

 

Table 3.  Prevalence of opportunistic infections among HIV/AIDS patients on ART. 
Opportunistic infections Number of  patients ( 

Out of  69) 

Percentage ( % ) 

Tuberculosis 16 23.19 

Cytomegalovirus(CMV) 16 23.19 

Cryptococcal meningitis 11 15.94 

Candidiasis 10 14.49 

Herpes Simplex Virus(HSV) 6 8.7 

Toxoplasmosis 5 7.25 

Pneumocystis jiroveci pneumonia (PCP) 4 5.8 

Peniciliosis 1 1.45 

 

In  this  study  8  types  OIs  were  diagnosed,  and  occurrence  of  each  individual  OIs  were  69.  

CMV (Cytomegalovirus )  and  Tuberculosis  were  found  in  16,  which  is  23.19  %  of  the  total  

opportunistic  infections  each.  This was comparable with a study conducted in Taiwan in which the prevalence 

of TB-related OIs was found to be 18.2%.
12

  This finding is comparable   with a report from Gondar, Ethiopia, 

which  reported   50 %  TB  and  candidiasis  together.
15

  High  prevalence  of  CMV  in  this  study  is    unique  

finding  in  the  present  study.  Cryptococcal  meningitis  were  seen  in   15.94  %  of  the  OIs  in  this  study.  

This  finding  is  higher  than  the  prevalence  reported  in  previous  studies.
12,13,17

  HSV ( Herpes Simplex 

Virus ) constituted   8.7 %  of  the  OIs  in  the  present  study,  which  is  comparable  to  previous  studies  done  

in  the  country
17

  and  other  part  of  the  world.
12,13,15 

  Toxoplasmosis  were  found  to  be   prevalent  at  7.25 

%,  this  finding  is  higher  than  a  similar  study  done  in Northwest Ethiopia.
14

  PCP  accounted   for  5.8  %  

prevalence  in  the  present  study,  this  finding  is  higher  than  other  similar  studies  done  in  country
17

  and  

abroad.
12,13,15

   

Out  of  these  47  patients  with  OIs,  30  had  CD4  count  below  200  cells / cu. mm,  comprising  64  

%  and  17  patients  had  CD4  count  above  200  cells  / cu. mm,  constituting  36  %  of  the  total  patients  

having  OIs   in  the   present  study.  This  finding  is  comparable  to  other  studies  done  in  different  parts  of  

the  world,  where  they  had  documented  that   HIV - infected  patient  with  CD4  counts  of   ˂ 200 cells / cu.  

mm  were  more  likely  to  develop  OIs  compared  to  those  with  CD4  counts  of   ≥ 200  cells / cu. 

mm.
13,14,17

     

 

V. Conclusion  
This study showed the prevalence of OIs among HIV patients on ART is still high,  which  requires  

timely  diagnosis  and  treatment  for  the  better  management  of  the  patients  with  HIV  on  ART.  Different  

varieties  of   OIs  are  still  likely  to  occur  in  these  patient,  so  need  of  a  regular  follow  up  check  up  is  

very  essential  in  such  patients. 
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