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INTRODUCTION 

The incidence of opportunistic infections (OIs) in 

HIV/AIDS patients has decreased significantly in many 

countries. However, OIs remain a serious health problem 

in resource-limited countries, where access to 

antiretroviral (ARVs) therapy is remain limited. Globally, 

tuberculosis (TB) is the most common OI in HIV/AIDS 

patients, with approximately 1.5 million cases of HIV-

associated TB each year, particularly in Sub-Saharan 

Africa and Southeast Asia including Indonesia. In addition 

to tuberculosis, Pneumocytis carinii pneumonia (PCP) is 

also the most common pulmonary OI, with a high 

prevalence in areas with limited access to healthcare.1,2 

Pulmonary TB is caused by Mycobacterium tuberculosis. 

These bacteria specifically attack the alveoli and will be 

phagocytosed by macrophages. M tuberculosis will 

replicate inside the macrophages and prevent the fusion of 

lysosomes and phagosomes. Monocytes and neutrophils 

have significant role in this process so that it will increase 

and make their ratio higher than lymphocytes. This also 

occurs in PCP infection.3,4 In immunocompromised 

patients, such as HIV/AIDS, various immune cell ratios, 

ABSTRACT 

 

Background: Pulmonary tuberculosis and Pneumocytis carinii pneumonia (PCP) are the most common pulmonary 

opportunistic infection in Human Immunodeficiency Virus/Aquired Immunodeficiency Syndrome (HIV/AIDS) patient. 

MLR and NLR in the context of pulmonary opportunistic infections has shown its potential in predicting risk and 

determining better prevention and therapy strategies. The aim of this study is to know the overview of MLR and NLR 

in HIV/AIDS patients with pulmonary opportunistic infections. 

Methods: This is a descriptive hospital-based study conducted at Wangaya Regional General Hospital. Details 

including age, gender, pulmonary opportunistic infection (divided to TB, PCP, and mixed cases), monocytes count (%), 

neutrophils count (%), lymphocytes count (%), MLR and NLR as the variables in this study. Samples collected in this 

study were 103 patients. 

Results: Opportunistic pulmonary infections are more common in male than female and most in the 31-40year old 

category. Cases of pulmonary TB are most common pulmonary opportunistic infections. MLR and NLR were calculated 

according to pulmonary OIs. The highest MLR value was found in mixed pulmonary opportunistic infection cases while 

the highest NLR value was found in mixed OIs cases. 

Conclusions: Overall, MLR and NLR also shown higher value than the normal limit. Early overview of MLR and NLR 

in patients with pulmonary opportunistic infection can help better comprehensive treatment. 

 

Keywords: Pulmonary opportunistic infection, MLR, NLR 

1Wangaya Regional Hospital, Denpasar, Bali, Indonesia 
2Department of Internal Medicine, Wangaya Regional Hospital, Denpasar, Bali, Indonesia 

  

Received: 13 December 2024 

Revised: 21 December 2024 

Accepted: 24 December 2024 

 

*Correspondence: 

Dr. Putu Risma Y. Riadi, 

E-mail: rismayuvriadi@gmail.com 

 

Copyright: © the author(s), publisher and licensee Medip Academy. This is an open-access article distributed under 

the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-commercial 

use, distribution, and reproduction in any medium, provided the original work is properly cited. 

      DOI: https://dx.doi.org/10.18203/2349-3933.ijam20250001 

 



Riadi PRY et al. Int J Adv Med. 2025 Mar;12(2):166-169 

                                                      International Journal of Advances in Medicine | March-April 2025 | Vol 12 | Issue 2    Page 167 

such as monocyte/lymphocyte ratio (MLR) and 

neutrophil/lymphocyte ratio (NLR), are used as clinical 

parameters to predict the risk of opportunistic infections, 

especially pulmonary infections.5,6 For the last 10 years, 

the development of simple hematological parameters such 

as MLR and NLR in the context of pulmonary 

opportunistic infections has shown its potential in 

predicting risk and determining better prevention and 

therapy strategies.7,8 The aim of this study is to know the 

overview of MLR and NLR in HIV/AIDS patients with 

pulmonary opportunistic infections. 

METHODS 

Study type 

This is a descriptive hospital-based study. 

The study was conducted at Wangaya Regional General 

Hospital. Our study involved the record review related to 

all HIV/AIDS with pulmonary opportunistic infection 

cases during the period from January 2023 to October 

2024. All data were collected from the Wangaya Hospital 

health information system. This study used total sampling 

for the required sample size. 

Inclusion criteria 

Samples were included according to specified inclusion 

criteria, medical records of patients diagnosed with 

HIV/AIDS with pulmonary opportunistic infections at 

Wangaya Regional General Hospital which have complete 

blood count data. 

Excluded criteria 

Non-completed medical records were excluded. Details 

including age, gender, pulmonary opportunistic infection 

(divided to TB and PCP), monocytes count (%), 

neutrophils count (%), lymphocytes count (%), MLR and 

NLR as the variables in this study. 

Statistical analysis 

The data collected using Microsoft Excel 2021, will be 

analyzed using IBM SPSS Statistics 27 software. The 

descriptive measurements will be presented in the form of 

a distribution table based on age, gender, diagnosis of 

pulmonary IOs, monocyte/lymphocyte ratio, and 

neutrophil/lymphocyte ratio. 

This study was approved by the Research Ethics 

Committee of the Wangaya Regional General Hospital. 

RESULTS 

Samples collected in this study were 103 patients. Sample 

characteristics based on age, gender and type of pulmonary 

opportunistic infection. Based on the characteristics of the 

sample, opportunistic pulmonary infections are more 

common in male (68.9%) than female (31.1%) and most in 

the 31–40-year-old category (33%). Cases of pulmonary 

TB (65%) are more common than PCP (29%) as 

opportunistic infections. Mixed cases of both were also 

found at around 8.7%. Detailed descriptives are shown in 

Table 1. 

Table 1: Characteristics of sample. 

S. no. Characteristics of sample Frequency % 

1. 

 

 

 

 

 

2. 

 

 

3. 

 

 

Age (in years)   

<20  1 1 

20-30  22 21.4 

31-40  34 33.0 

41-50  19 18.4 

51-60  23 22.3 

>60  4 3.9 

Gender   

Male 71 68.9 

Female 32 31.1 

Pulmonary OIs   

Pulmonary TB 65 63.1 

PCP 29 28.2 

Mixed cases 9 8.7 

Table 2. monocyte count (%), neutrophil count (%) and lymphocyte count (%) according to pulmonary OIs. 

Pulmonary OIs Monocyte (%) Neutrophil (%) Lymphocyte (%) 

Pulmonary TB 7.30 (1.4-22.3) 75.75 (43.8-93.8) 12.85 (2.12-48.3) 

PCP 6.37 (2.0-16.4) 80.18 (49.6-93.3) 9.24 (2.4-29.7) 

Mixed case 8.77 (1.3-17.6) 76.94 (38.1-96.5) 7.71 (1.5-31.3) 
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Table 3. MLR and NLR according to pulmonary OIs. 

Pulmonary opportunistic infection MLR NLR 

Pulmonary TB 0.84 (0.12-4.48) 10.22 (0.92-37.45) 

PCP 0.86 (0.16-4.88) 12.15 (1.67-28.64) 

Mixed cases 1.72 (0.41-5.03) 20.84 (1.21-66.10) 

The amount of monocyte count (%), neutrophil count (%) 

and lymphocyte count (%) described according to 

pulmonary opportunistic infection. The highest number of 

monocytes was found in mixed infection (patient who have 

both TB and PCP) (8.77) and the lowest number in PCP 

cases (6.37), the highest number of neutrophils was found 

in PCP cases (80.18) and the lowest in pulmonary TB cases 

(75.75), the highest number of lymphocytes was found in 

pulmonary TB cases (12.85) and the lowest in mixed cases 

(7.71). Detailed descriptives are shown in Table 2.  

Monocyte/lymphocyte ratio (MLR) and neutrophil/ 

lymphocyte ratio (NLR) were calculated according to 

pulmonary OIs. The highest MLR value was found in 

mixed pulmonary opportunistic infection cases (1.72) and 

the lowest in pulmonary TB cases (0.84), while the highest 

NLR value was found in mixed OIs cases (20.84) and the 

lowest in pulmonary TB cases (10.22). In other words, 

mixed pulmonary OI has the highest MLR and NLR values 

among other pulmonary OIs. Detailed descriptives are 

shown in Table 3. 

DISCUSSION 

In general, the number of monocytes and neutrophils in 

patients with bacterial infections will be higher than 

normal values, including in pulmonary opportunistic 

infections. The number of monocytes can be normal or 

lower.9 This is because based on the pathophysiology of 

pulmonary infectious diseases, monocytes and neutrophils 

play a role in this process so that their number will increase 

and make the ratio higher than lymphocytes.10,11 In this 

study, the mean number of monocytes and neutrophils in 

opportunistic pulmonary infections (pulmonary TB, PCP, 

or mixed) showed a higher value than the normal value, 

while the mean number lymphocyte showed a tendency to 

be lower to normal value. 

In this study, MLR results were obtained higher than 

normal values. This occurs generally in both pulmonary 

TB, PCP and mixed cases, and the highest mean MLR 

value was obtained in PCP cases. In patients with HIV 

infection, there is an impairment in monocyte activity. 

Compared to healthy individuals, patients with HIV 

infection reported increased levels of both the overall 

monocyte count and the inflammatory monocyte subset.12 

HIV viral replication, microbial translocation, and 

coinfection with an infectious pathogen can all activate 

monocytes during HIV infection. A combination of 

pulmonary opportunistic infection led to higher result of 

MLR value.13  

In this study, the NLR were higher than normal values. 

This generally occurs in both pulmonary TB, PCP and 

mixed cases, and the highest mean MLR value was found 

in mixed cases. Increased neutrophil or decreased 

lymphocyte numbers can result in elevated NLR in HIV 

infection. The rise in neutrophils is caused by basal 

hyperactivation of polymorphonuclear cells, which is 

driven by increased proinflammatory cytokine production 

during chronic inflammation, such as TGF-B, IL-8, IL-18 

and IL-22.6,14 The same result proven with a cross-

sectional study by Miyahara et al, which shown high NLR 

as a risk factor in pulmonary tuberculosis on HIV-infected 

patient.15,16 

Increased neutrophils and/or reduced lymphocytes are 

indicated by a high NLR. The predominant of infected 

white blood cells in the early stages of M. tuberculosis and 

P. jirovecii infection are neutrophils, which can cause 

granuloma formation or lung damage.6 High mortality 

sputum M. tuberculosis positive is associated with high 

neutrophil levels. Moreover, T-lymphocyte subsets in 

particular are crucial immune cells that protect against 

tuberculosis infections. In particular, there is a negative 

correlation between the severity of TB and lymphocyte 

levels.15,17 

MLR and NLR are hematological parameters that are 

starting to be widely studied as modalities in assessing risk 

or prognosis in patients with infections especially in HIV 

with pulmonary opportunistic infection. This descriptive 

retrospective study has important role to provide basic data 

for this research centre. The result of this study can be used 

for further research and publication. 

CONCLUSION  

Monocytes and neutrophils in pulmonary opportunistic 

infections (pulmonary TB, PCP, or mixed) showed a 

higher value than normal, while lymphocyte showed a 

tendency to be lower to normal value. MLR and NLR also 

shown higher value than the normal limit. This is caused 

by an increase in the number of neutrophils and monocytes 

or a decrease in lymphocytes as a result of the 

opportunistic infection process. Early overview of MLR 

and NLR in patients with pulmonary opportunistic 

infection can help better comprehensive treatment. 
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