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Background: Over the past two decades with the advent of highly active antiretroviral therapy (HAART), there is a substantial increase in the 

life span of HIV patients. Hence, the focus has now shifted to managing long-term complications of HIV infection and improving the quality of 

life of HIV patients, especially in developed nations. On the other hand, in developing nations, the ever-growing incidence of HIV infection 

has placed a huge burden on their frail economy, so there is a growing need for simplifying HIV treatment protocols and for having cheaper 

alternatives for monitoring disease activity. Subjects and Methods: The present study was a cross sectional hospital based study for a period 

of twelve months from 1st Nov. 2015 to 31st Oct. 2016 at ART center P.B.M. Hospital, Bikaner. 100 HIV+ patients on ART were included in 

the study by consecutive sampling technique. Out of 100 patients, 50 were symptomatic and included in study group and remaining 50 were 

asymptomatic and taken as controls. Results: 37 (74%) patients in study group had CRP levels >6 mg/lit (normal level <6 mg/lit). Out of 37, 

19 subjects (38% of total) had CRP level >20 mg/lit. While in control group, 44 subjects (88%) had CRP level <6 mg/lit.  Only 6 (12%) 

subjects of control group had CRP level >6mg/lit. None of control subjects had CRP level >20 mg/lit. The CRP levels and CD4 count were 

negatively correlated in study group and this was observed to be statistically significant (p=0.04) whereas in control group, the CRP levels and 

CD4 counts were found to be very weakly positively correlated and this correlation was observed to be statistically insignificant. Conclusion: 

There was statistical significant difference between CRP range and levels in both the groups. Also statistical significant difference between 

CD4 count range in both the groups.  In our study, 38% of the study group patients had CRP >20 mg/l whereas 88% of the control subjects had 

CRP of <6 mg/l. 
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Introduction 

 

Over the past two decades with the advent of highly active 

antiretroviral therapy (HAART), there is a substantial 

increase in the life span of HIV patients. Hence, the focus 

has now shifted to managing long-term complications of 

HIV infection and improving the quality of life of HIV 

patients, especially in developed nations. On the other hand, 

in developing nations, the ever-growing incidence of HIV 

infection has placed a huge burden on their frail economy, so 

there is a growing need for simplifying HIV treatment 

protocols and for having cheaper alternatives for monitoring 

disease activity.[1] 

High-sensitivity C-reactive protein (hsCRP) has been touted 

as a potential solution for both these problems. First, hs CRP 

is considered to be a potential biomarker for predicting long-

term disease progression and cardiovascular disease (CVD) 

risk, which is one of the major long-term complications in 

HIV patients. Second, it is also considered to be a marker for 

predicting mortality and as a tool for routine monitoring of 

disease activity with a potential to replace traditional costlier 

measures such as CD4 count and HIV RNA load. 

There are reports on the association of high levels of plasma 

highly sensitive C-reactive protein (CRP) and HIV disease 

progression.[2,3] CRP is an acute phase protein whose levels 

increase with the infection and inflammation. CRP is an 

important component of the innate immune system, which is 

synthesized in the hepatocytes, primarily in response to IL-6 

and other cytokines. Normally its serum concentration is less 

than 6mg/L, but during inflammation its level may increase 

10,000-folds. Increase in CRP level can be detected as early 

as 5-10 hours after tissue damage. Opportunistic infection 

accounts for the majority of death in untreated patients with 

HIV. These infections usually are a result of activation of 

latent infections which are normally kept in check by robust 

immune system. The treatment response of the individual to 

the underlying opportunistic infections varies considerably 

and depends on the immune power (CD4 COUNT). CRP 

levels increase with infection and there exists a negative 

correlation between CRP and CD4 count[4] However, it is 

unclear whether pre-ART inflammation adversely impacts 
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long-term gain in CD4 T-cell count (henceforth CD4 count) 

post-ART, independent of CD4 count at ART initiation[5,6,7] 

Immune activation has been demonstrated to be a significant 

contributor to HIV disease progression in multiple 

studies.[8,9,10,11]It was observed that this immune activation 

was associated with increased levels of bacterial components 

in blood, which was hypothesized to be due to increased 

microbial translocation from the gastrointestinal tract of 

patients and this microbial translocation was hypothesized to 

contribute for HIV disease progression.[12,13] Naturally, CRP 

being an acute phase reactant should increase in patients with 

HIV disease progression if it is associated with microbial 

translocation and immune activation as hypothesized 

instudies.[14,15] 

 

Subjects and Methods 

 

The present study was a cross sectional hospital based study 

for a period of twelve months from 1st Nov. 2015 to 31st 

Oct. 2016 at ART center P.B.M. Hospital, Bikaner. 

  

Sample Size And Sampling Technique 

100 HIV+ patients on ART were included in the study by 

consecutive sampling technique. Out of 100 patients, 50 

were symptomatic and included in study group and 

remaining 50 were asymptomatic and taken as controls. 

 

Inclusion Criteria 

 Age more than 18 years  

 Patients seropositive for HIV-antibodies  

 Patients on ART at least 6 months 

 Ready to give consent 

 

Exclusion Criteria 

 Patients below age of 18 years. 

 Patients who were known case of rheumatoid arthritis, 

connective tissue disorders and cancers. 

 Patients with pre existing liver, kidney and heart disease. 

 

HIV positive patients on ART were enrolled for the study 

with their informed consent. All the patients were tested for 

the HIV antibodies at the ICTC P.B.M.Hospital Bikaner. 

 

Analytical Methods Sample 
The blood sample was collected under standard precautions 

at ART center for measurement of CD4 count in an EDTA 

vial and for CRP in a sterile plane vial without anticoagulant. 

The samples were immediately sent to the Microbiology 

laboratory for further processing. For CRP measurement, the 

serum sample was used and processed in the serology lab of 

the microbiology laboratory. CRP estimation was done by 

latex enhanced nephelometry. 

 

Data Analysis 

The information thus collected was entered into excel sheet 

and analyzed with the help of SPSS 22.0 in form of 

frequencies, mean, SD, correlation and appropriate test of 

significance, considering p=0.05 as cut off level of 

significance. 

 

Results 

 

We found that [Table 1] shows that 37 (74%) patients in 

study group had CRP levels >6 mg/lit (normal level <6 

mg/lit). Out of 37, 19 subjects (38% of total) had CRP level 

>20 mg/lit. While in control group, 44 subjects (88%) had 

CRP level <6 mg/lit.  Only 6 (12%) subjects of control group 

had CRP level >6mg/lit. None of control subjects had CRP 

level >20 mg/lit.  

[Table 2] shows comparative description of CD4 count range 

between 2 groups. 8% of study subjects as compared to 44% 

patients in control group were having CD4 count >500 /cu 

mm.  

46% of patients in study group were having CD4 count in the 

range of 200-500 cells/cu mm whereas among controls this 

proportion was higher (52%). Around 30% cases in study 

group had CD4 count in range of 100-200 cells/cu mm while 

only 4% cases in control group had CD4 count in this range. 

None of controls were having CD4 count <100 cells/cu mm 

whereas among study group, 16% cases were having CD4 

count <100 cells/cu mm.  Therefore it was observed that 

study group patients who had Opportunistic infections had 

lower ranges of CD4 counts as compared to control group 

and this difference was statistically 

significant(p=0.0001).[Table 3] Also the mean CD4 count in 

study group was significantly lower as compared to control 

group (p=0.0001).[Table 4] The CRP levels were increased 

till the CD4 count 150 cu mm, CRP levels were minimum in 

patients with CD4 count between 151-200. The variation was 

statistically significant. [Table 5] The CRP levels and CD4 

count were negatively correlated in study group and this was 

observed to be statistically significant (p=0.04) whereas in 

control group, the CRP levels and CD4 counts were found to 

be very weakly positively correlated and this correlation was 

observed to be statistically insignificant. [Table 6] The CRP 

levels and ART duration were negatively correlated in study 

group and this was observed to be statistically insignificant 

(p=0.172) whereas in control group, the CRP levels and CD4 

counts were found to be very weakly positively correlated 

and this correlation was also observed to be statistically 

insignificant (p=0.665).  

 
Table 1: Distribution of subjects according to CRP Range 

Range of CRP (mg/lit) Group P value 

Study Control 

<6  13 (26%) 44 (88%) χ2=35.84 

 

0.0001 

 (Significant) 

6-10 5 (10%) 2 (4%) 

10-15 7 (14%) 3 (6%) 

15-20 6 (12%) 1 (2%) 

>20 19 (38%) 0 (0%) 

Total 50 (100%) 50 (100%) 

 
Table 2: Distribution of subjects according to CD4 count Range 

Range of CD 4 (cells per 

cumm) 

Group P value 

Study Control 

<50 2 (4%) 0 (0%) χ2=29.98 

 

0.0001 
 (Significant) 

50-100 6 (12%) 0 (0%) 

100-200 15 (30%) 2 (4%) 

200-500 23 (46%) 26 (52%) 

>500 4 (8%) 22 (44%) 

Total 50 (100%) 50 (100%) 
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Table 3: Distribution of subjects according to CD4 Count 

CD 4 count (cells per 

cumm) 

Group Z test 

Study Control 

249.96 
±171.25 

424.74 
±166.51 

Z= 32.453 
P=0.0001 

(Significant) 

 

Table 4: Changes in CRP levels among Cases as per CD4 count 

  CRP Level 

CD4 count Mean  SD 

<50 8.4 .01 

51-100 37.5 18.19 

101-150 80.94 48.51 

151-200 12.05 9.91 

201-500 19.19 18.02 

>500 35.06 30.57 

 

Table 5: Correlation of CRP and CD 4 count in both the 

groups. 

 Pearson Correlation 

(r) 

P value 

Study group (CRP with 
CD4) 

1: -0.291 0.040 (Significant) 

Control group (CRP 

with CD4) 

1: 0.089 0.539 (Not 

Significant) 

 

Table 6: Correlation of CRP and ART duration in both the 

groups. 

 Pearson 

Correlation (r) 

P value 

Study group (CRP with ART 

duration) 

1: -0.205 0.172 (Not 

Significant) 

Control group (CRP with 

ART duration) 

1: 0.065 0.665 (Not 

Significant) 

 

 

Discussion 

 

38% of the study group patients had CRP >20 mg/l whereas 

88% of the control subjects had CRP of <6 mg/l.  Nearly 

46% of the study subjects had CD 4 count less than 200/cu 

mm as compared to just 4 % in the control group. 

Ugwu MC et al (2016)[16]also observed that CRP levels were 

significantly higher in Cases as compared to controls and 

CD4 count was significantly lower among cases. Reingold JS 

et al[17] compared CRP levels between 1135 HIV infected 

patients enrolled in a cross sectional study (of whom 22% 

were HCV coinfected) and 251 HIV uninfected controls and 

although the diagnosis of AIDS was associated with higher 

CRP levels, current CD4-cell count and HIV RNA level 

were not. Lau B et al observed that levels of CRP more than 

2.3 mg/L were associated with a decreased time to the 

development of AIDS compared with individuals with CRP 

levels of 1.2 mg/L or less. 

The CRP levels and CD4 count were negatively correlated in 

study group and this was observed to be statistically 

significant (p=0.04). Similar findings were observed by 

Vishwanath A et al (2016).[18] In present study in control 

group, the CRP levels and CD4 counts were found to be very 

weakly positively correlated and this correlation was 

observed to be statistically insignificant. Similarly Andrew et 

al (2010)[19 ] in a longitudinal study divided study population 

into three groups– long-term nonprogressor (i.e., CD4 >600 

cells/µl at >7 years after seroconversion), standard 

progressors (i.e., death >5 but <9 years after seroconversion), 

and rapid progressors (i.e., death within 4 years after 

seroconversion) and observed that there is a significant 

association of immune activation as measured by CRP levels 

with HIV disease progression. Drain et al (2007)[20] observed 

that CRP was not better than CD4 count or viral load in 

predicting maternal mortality outcomes. More the infection, 

higher will be their CRP level (as it is an acute phase 

reactant) and higher is their chances of progression to AIDS. 

There was significant difference between CRP range and 

levels in both the groups. Also significant difference between 

CD4 count range in both the groups.   

The CRP levels and ART duration were negatively 

correlated in study group and this was observed to be 

statistically insignificant (p=0.172) whereas in control group, 

the CRP levels and CD4 counts were found to be very 

weakly positively correlated and this correlation was also 

observed to be statistically insignificant (p=0.665). 

Devi BS et al (2010-2012)[21] in their study at Imphal 

observed in a multivariate analysis of HAART with OIs for 

time frames 2, 3 and 4 were 0.047, 0.207 and 0.000 (< 0.05 

significant) respectively.Tahir A et al (2013)[22] conducted a 

study to assess correlation between c-reactive protein and 

CD4+ cell count in HIV-infected and HIV/PTB co-infected 

patients at the University of Maiduguri Teaching Hospital 

(UMTH), Maiduguri, Nigeria included 120 consecutive HIV-

infected patients comprising 60 HIV+ only and 60 HIV/PTB 

co-infected patients and 60 apparently healthy HIV-

seronegative age- and sex-matched controls were recruited.  

The Pearson’s product moment correlation coefficients (r) 

for the correlation between CRP and CD4+ cell count were -

0.596 (p=0.000) for HIV+, -0.365 (p=0.004) for HIV/PTB 

patients and +0.147 (p=0.263) for healthy controls. They 

found a strong linear negative correlation between CRP and 

CD4+ cell count in HIV-infected patients as well as those 

with HIV/PTB co-infection. Skogmar S et al (2015)[23] 

studied about plasma levels of c-reactive protein (CRP) in 

tuberculosis (TB) with and without HIV coinfection in 

relation to CD4 cell count and observed that Levels of CRP 

were elevated in TB patients (CRP: HIV+/TB+ 36 μg/ml, 

HIV-/TB+ 33 μg/ml, controls 0.5 μg/ml). CRP levels were 

inversely correlated (-0.25, p<0.001) to CD4 cell count.Lawn 

SD et al[24] observed that CRP concentrations were much 

higher among TB cases. 

 

Conclusion 

 

There was statistical significant difference between CRP 

range and levels in both the groups. Also statistical 

significant difference between CD4 count range in both the 

groups.  In our study, 38% of the study group patients had 

CRP >20 mg/l whereas 88% of the control subjects had CRP 

of <6 mg/l.Nearly 46% of the study subjects had CD 4 count 

less than 200 as compared to just 4 % in the control 

group.CRP level was significantly higher in study group and 

CD 4 count was higher in the control group. The CRP levels 

and CD4 count were negatively correlated in study group and 

this was observed to be statistically significant (p=0.04) 

whereas in control group, the CRP levels and CD4 counts 

were found to be very weakly positively correlated and this 
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correlation was observed to be statistically insignificant. The 

CRP levels and ART duration were negatively correlated in 

study group and this was observed to be statistically 

insignificant (p=0.172) whereas in control group, the CRP 

levels and CD4 counts were found to be very weakly 

positively correlated and this correlation was also observed 

to be statistically insignificant (p=0.665). 
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