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1. Introduction 

HIV (human immunodeficiency virus) is an RNA 

virus belonging to the family Retroviridae, subfamily 

Lentivirinae which attacks the immune system. The 

immunocompromised state of patients with HIV 

increases the risk of infection from other diseases. 

Hepatitis C infection is an infection of the liver 

parenchyma caused by the hepatitis C virus (HCV). 

Around 1.9 million Indonesians are infected with 

hepatitis C. In HIV-co-infected patients, the chances of 

curing HCV infection naturally are smaller. In 

addition, the rate of progression to fibrosis, liver 

decompensation, and hepatocellular carcinoma is 

higher. This makes HCV-induced liver disease the 

leading cause of non-AIDS death in people living with 
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A B S T R A C T  

Background:  Hepatitis C is an inflammatory disease of the liver caused by 

infection with the hepatitis C virus (HCV). Inflammatory markers are 
significant in assessing the course of an infectious or inflammatory disease. 

One of them is the neutrophil-lymphocyte ratio (NLR) and the amount of HCV 
RNA viral load, which combines neutrophils as an active inflammatory 

component and lymphocytes as a regulatory and protective component in a 
single parameter. Research on the relationship between NLR and HCV RNA 

in HIV patients coinfected with HCV is still limited. This study aimed to 
determine the relationship between NLR and HCV RNA in HIV-HCV 

coinfected patients who received DAA therapy and went to the outpatient 
polyclinic at Dr. Mohammad Hoesin General Hospital, Palembang, 

Indonesia. Methods:  Analytic observational study. A total of 38 research 
subjects participated in this study. Observation of NLR was carried out using 

hematology analyzer, and observation of HCV RNA levels was carried out 

using the PCR technique. Data analysis was carried out using SPSS 
univariate and bivariate. Results:  There was a difference between pre-post 

therapy NLR and pre-post therapy HCV RNA viral load, p<0.05. NLR is in 
line with HCV RNA viral load as a prognostic tool for successful DAA therapy 

in HIV patients coinfected with hepatitis C. Conclusion:  There is a 
relationship between HIV and HCV RNA in hepatitis C coinfected HIV 

patients receiving direct-acting antiviral therapy at Dr. Mohammad Hoesin 

General Hospital, Palembang, Indonesia. 
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HIV, even though clinically effective antiviral therapy 

for HCV infection is available.1-5 

Initially, the sustained virologic response (SVR) rate 

as an indicator of a successful response to therapy to 

treatment in HCV infection with HIV coinfection was 

found to be lower overall than in HCV-infected patients 

without coinfection. However, with the advent of 

direct-acting antiviral (DAA) antiviral therapy, the 

treatment of HIV/HCV coinfected patients has 

dramatically improved SVR. DAA therapy offers an 

SVR of >95% for most HCV-infected patients, 

regardless of HIV-1 infection status. The DAA 

therapies currently available in Indonesia are 

sofosbuvir, ledipasvir/sofosbuvir, simeprevir, and 

daclatasvir. In addition to effective antiviral therapy, a 

fast and precise diagnosis is also needed so that 

therapy can be given as early as possible. The 

diagnosis of HCV infection can be made by history, 

physical examination, and supporting examinations. 

Investigations for HCV infection can be established by 

using anti-HCV and HCV RNA tests. HCV RNA testing 

is expensive, and not all health facilities in Indonesia 

are capable of testing HCV RNA. The neutrophil-

lymphocyte ratio is a calculation of the absolute 

neutrophil count divided by the absolute lymphocyte 

count that can be used as a parameter to determine 

the loss of severe inflammatory status in the 

successful response to HCV infection therapy.6-9 RNL 

is a promising prognostic therapy suggestion for HCV 

infection. This study aimed to determine the 

relationship between neutrophil-lymphocyte ratio 

(NLR) and HCV RNA in hepatitis C coinfected HIV 

(human immunodeficiency virus) patients receiving 

DAA (direct-acting antiviral) therapy at Dr. 

Mohammad Hoesin General Hospital, Palembang, 

Indonesia. 

 

2. Methods 

This study was an analytic observational study and 

used primary data from research subjects in the form 

of clinical data and supporting examinations. A total 

of 38 research subjects participated in this study, 

where the research subjects met the inclusion criteria. 

The inclusion criteria for research subjects were HIV 

patients with HCV coinfection who were treated at the 

internal medicine polyclinic at Dr. Mohammad Hoesin 

General Hospital, Palembang, Indonesia, aged 18-50 

years, and willing to participate in the study by signing 

an informed consent form. This study was approved by 

the medical and health research ethics committee at 

Dr. Mohammad Hoesin General Hospital, Palembang, 

Indonesia. 

This study observed the sociodemographic 

variables and clinical data of the research subjects. 

NLR measurements and HCV RNA levels before and 

after DAA therapy were measured. Neutrophil-

Lymphocyte Ratio examination, which uses neutrophil 

and lymphocyte values, is carried out using a 

haemablood-analyzer. The quantitative examination of 

hepatitis C virus RNA in plasma or serum was carried 

out using the polymerase chain reaction (PCR) 

technique. Data analysis was carried out using SPSS 

software version 26. Univariate analysis was 

performed to present the frequency distribution of 

each test variable. Bivariate analysis was performed to 

determine NLR and HCV RNA levels before and after 

DAA therapy using the Wilcoxon test, with p<0.05. 

 

3. Results 

Table 1 shows the characteristics of the research 

subjects. The majority of research subjects were male, 

and the majority of research subjects had senior high 

school education. The majority of research subjects 

have self-employed jobs. The majority of research 

subjects have same-sex relationship risk factors. 

Table 2 shows a comparison of NLR and HCV RNA 

pre and post-DAA therapy. The results of the study 

showed that there was a difference between the pre-

therapy HCV RNA viral load and the post-therapy HCV 

RNA viral load, p<0.001. There was a difference 

between pre-therapy NLR and post-therapy NLR, 

p<0.05. Based on the Spearman correlation test, it was 

found that NLR with quantitative HCV RNA had a 

significant correlation with a p-value of 0.001 and 

r=0.709 before DAA therapy in HIV-HCV coinfected 

patients with a strong correlation. NLR with 
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quantitative HCV RNA had a positive correlation with 

a value of p<0.005 and r=0.603, which means that the 

higher the NLR value, the higher the HCV RNA viral 

load after DAA therapy in HIV patients coinfected with 

HCV with a strong correlation. The results of this 

study indicate that NLR is compatible with HCV RNA 

viral load as a prognostic means of successful DAA 

therapy in HIV patients co-infected with hepatitis C. 

  

Table 1. Characteristics of research subjects. 

Characteristics N % 

Gender 
Male 
Female 

 
30 
8 

 
78.9 
21.1 

Education 
Primary school 
Junior high school 

Senior high school 
Diploma 
College 

 
2 
2 

27 
3 
4 

 
5.3 
5.3 

71.0 
7.9 
10.5 

Occupation 
Not working 
Housewives 
Self-employed 
Civil servant 
Other 

 
1 
4 
17 
5 
11 

 
2.6 
10.5 
44.7 
13.2 
29.0 

Viral load 
<400.000 
>400.000 

 
19 
19 

 
50 
50 

Risk factors 
Blood transfusion 

Same-sex relationship 

 
2 

17 

 
5.3 

39.5 

Cirrhosis status 
No cirrhosis 
Cirrhosis compensation 
Cirrhosis decompensation 

 
21 
8 
9 

 
55.3 
21.0 
23.7 

 

Table 2. Comparison of NLR and HCV RNA pre and post-DAA therapy. 

Characteristics Median Min – Max p* 

Viral load HCV RNA pretherapy 43.1x104 10 – 60.04x106 
<0,001* 

Viral load HCV RNA posttherapy 0 0 - 48.8x103 

NLR pretherapy 1.97 0.82 – 12.43 0,046* 

NLR posttherapy 1,81 0,48 – 48 

    *Wilcoxon test, before and after DAA therapy, p<0.05 significant. 

 

4. Discussion 

NLR is a calculation of the ratio of the absolute 

neutrophil count divided by the absolute lymphocyte 

count that can be used as a parameter to determine 

the loss of severe inflammatory status in the 

successful response to HCV infection therapy. A study 

shows that NLR can be used as a prognostic factor of 

liver fibrosis and hepatocellular carcinoma, especially 

in patients with HIV/HCV coinfection, and can help as 

an alternative to inflammatory biomarkers. In 

particular, individuals with higher NLRs appeared to 

have a greater relative risk of death in an age-adjusted 

analysis of HIV/HCV-negative patients compared with 

uninfected patients.10-13 

The results of this study are in line with several 

studies. One study revealed that an increase in NLR 

may indicate a poor prognosis of chronic liver failure 

after a liver transplant. In another study investigating 

the relationship between postoperative changes in the 

value of NLR in Adult to adult living donor liver 

transplantation (AA-LDLT), it was found that higher 

NLR increases can be used as a predictor of 
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inflammatory changes to worsen the prognosis in AA-

LDLT. In contrast to other studies which stated that 

an increase in NLR before getting therapy could 

indicate an unwanted virological response, the NLR 

value did not show a significant relationship with 

hepatitis C infection.14-16 

These results are similar to studies where it was 

found that there was a significant relationship 

between RNL values and HCV RNA levels in patients 

with chronic hepatitis C and compensated liver 

cirrhosis after 12 weeks of DAA therapy. Based on 

other studies, it was revealed that the NLR value in 

liver cirrhosis was significantly lower than in chronic 

hepatitis C patients with a probability of liver cirrhosis 

and chronic hepatitis C without cirrhosis. In another 

study, it was shown that a high increase in NLR in 

patients with chronic hepatitis C showed a good 

virological response in patients with cirrhosis of the 

liver.17-20 

 

5. Conclusion 

There is a relationship between neutrophil-

lymphocyte ratio (NLR) and HCV RNA in HIV (human 

immunodeficiency virus) Hepatitis C co-infected 

patients receiving DAA (direct-acting antiviral) therapy 

at Dr. Mohammad Hoesin General Hospital, 

Palembang, Indonesia. 
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