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Serum TNF-Á Level and Haematological Indices in HIV-TB Co-Infections in Northern Nigeria
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 Abstract compared to those with HIV mono-infection. 
Both TB and HIV have profound effects on the TNF-á in the study the group correlated 
immune system, as they are capable of disarming positively and significantly with monocyte 
the host's immune responses through counts (r=0.319, p=0.043).
mechanisms that are not fully understood. In 
high-burden settings, HIV co-infection is the Keywords: HIV, TB, TNF-á, Co-infections and 
most important risk factor to develop active TB, Mono-infection
which dramatically increases the susceptibility 
to primary infection or reinfection and also the Introduction
risk of TB reactivation for patients with latent M. Human immunodeficiency virus (HIV) and 
tuberculosis infection. TNF-á is a pro- Mycobacterium tuberculosis (MTB) infections 
inflammatory cytokine which exerts multiple are major causes of illness globally with the 

highest rates in developing countries with each biological effects, and is produced primarily by 
infection potentiating the morbidity and monocytes, macrophages, and dendritic cells 
mortality associated with the other (Mohan et al., when stimulated by mycobacterial metabolites. 
2001). The dual epidemic of HIV infection and Consequently, TNF-á is likely involved in host 
tuberculosis (TB) is one of the most formidable protective responses against M. tuberculosis 
health challenges in sub-Saharan Africa infection. The aim of the study therefore was to 
(Maartens and Wilkinson, 2007). TB ranks as the assess serum levels of TNF and haematological 
second leading cause of death from an infectious parameters among patients with HIV-TB co-
disease worldwide,  af ter  the  human infection and those with HIV mono-infection. 
immunodeficiency virus (WHO, 2018). Eighty-eight participants were enrolled in the 
However, the proportion of patients with study, 44 with HIV/TB co-infections and 44 with 
TB/HIV co-infection in Nigeria is 19.1% HIV mono-infection. Serum TNF-á levels, and 
(NTBLCP, 2014). Nigeria and other high TB haematological parameters were estimated using 
burden countries have shown that TB/HIV co-ELISA and automated haematology analyser 
infected patients have poorer treatment respectively. Serum TNFá was significantly 
outcomes (Daniel and Alausa, 2006). reduced in the study group compared to the 
Tuberculosis is one of the most frequent control group (p=0.001). The WBC count was 
opportunistic infections in AIDS patient. HIV also significantly reduced in the study group 
positive individuals are 50 times more compared to the control group (p=0.038). The 
susceptible to MTB infection, and once infected, HGB, HCT, MCV and MCH were significantly 
are 800 times more likely to develop an active TB reduced in the study group compared to the 
(WHO, 2005). Susceptibility to TB increases control group (p=0.001, 0.001, 0.002 and 0.001) 
soon after HIV infection, far before the decrease respectively. Participants with HIV-TB co-
of the CD4+ T-cell counts below 500 cells/mL, infection have reduced serum TNF-á levels, low 
clearly showing that the mechanisms underlying total WBC, lymphocyte and monocyte counts 
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the increased susceptibility of HIV-infected thrombocytes, total and differential counts, with 
individuals to active TB goes beyond the CD4 T- n e u t r o p e n i a ,  l y m p h o p e n i a  a n d  
cell drop (Sonnenberg et al., 2005). Both TB and thrombocytopenia as common features (Johnson 
HIV have profound effects on the immune and Godwin, 2006). Anaemia enhances the 
system, as they are capable of disarming the progression to HIV/AIDS and risk of death in 
host's immune responses through mechanisms patients with HIV. Bone marrow dysfunctions 
that are not fully understood. lead to cytopenia and prevalence and severity of 

diseases directly related to HIV disease 
TNF-á is a pro-inflammatory cytokine which progression (Belperio et al., 2004). 
exerts multiple biological effects, which is 
p r o d u c e d  p r i m a r i l y  b y  m o n o c y t e s ,  Mycobacterium tuberculosis–HIV co-infections 
macrophages, and dendritic cells when pose particular diagnostic and therapeutic 
stimulated by mycobacterial metabolites; challenges and exert immense pressure on health 
therefore, TNF-á is likely involved in host care systems in African and Asian countries with 
protective responses against M. Tuberculosis large populations of co-infected individuals 
infection (Azad et al., 2012). An increased (Getahun et al., 2010). Understanding the human 
production of TNF has been suggested to cause host response to this co-infection is therefore 
increased susceptibility to active TB (Roca and important and, would assist in the understanding 
Ramakrishna 2013). TNF-á production in of the pathology of HIV/TB co-infection. The 
response to M. tuberculosis infection is required aim of this study is to establish the premise of 
for control of bacterial growth, TNF-á is known TNF-á and haematological indices as 
to activate HIV replication in macrophages pathological signatures in HIV/ TB co-infection.
indicating that the host immune response 
initiated against one pathogen may promote the Objectives
replication of another (Kedzierska et al., 2003). The objectives of our study were to evaluate the 
Thus, both HIV and M. tuberculosis stimulate serum levels of TNF- á and haematological 
TNF-á release from infected cells, and TNF-á indices in patients with HIV-MTB co infection in 
hampers bacterial growth while enhancing HIV North Eastern Nigeria and also examine for any 
replication. M. tuberculosis has been reported to relationships.
target DC-SIGN (Dendritic cells-specific 1. To evaluate the levels of serum Tumor 
intercellular-adhesion-molecule-3-grabbing necrosis factors-alpha (TNF-á) in patients 
non-integrin) by a mechanism that is distinct with HIV and TB co-infections and HIV 
from that of HIV, leading to inhibition of pro- patients without TB as controls.
inflammatory IL-12 and TNF-á production and 2. To evaluate haematological indices (WBCs, 
induction of IL-10 by dendritic cells and, hence, Platelets, PCV and neutrophils) in HIV 
down-regulation of protective immune positive patients co-infected with TB and 
responses (Geijtenbeek et al., 2003).TNF-á also HIV without TB as controls.
stimulates the migration of immune cells to the 3. To correlate haematological indices with 
infection site, contributing to granuloma serum TNF-á obtained from same patients 
formation, postulated to control the disease 

and controls.
progression (Mohan et al., 2001).Tumour 
necrosis factor-alpha (TNF-á) plays an essential 

Methodology
role in preventing reactivation of persistent TB, 

Study participants
modulates the pulmonary expression of specific 

A total of eighty-eight (88) patients were 
immunologic factors and limits the pathological 

enrolled for the study. They were within the age 
response of the host (Mohan et al., 2001).

limits of 15-60 and attended the antiretroviral 
therapy (ART) clinic of FMC Yola, Adamawa, 

Anaemia is a frequent complication of both TB 
Nigeria. Forty-four (44) were antiretroviral 

and HIV infection, and in both infections, it is 
therapy naive patients with HIV/TB co-

associated with increased morbidity and 
infections (study group) and 44 have HIV mono-

mortality. The affected haematological indices 
infection were included as controls.

include Packed Cells Volume (PCV), 
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(FMCY/SUB/96/VOLT/70) and informed 
Data collection and laboratory analysis consent from the participants was obtained prior 
 An interviewer- administered questionnaire was to the commencement of sample collection. 
designed and used to collect information on Participants were assured of confidentiality of 
personal bio-data of the participants such as information and freedom to withdraw from the 
gender and age and clinical details. Five (5) and study amongst others. 
(4) milliliters of venous blood samples were 
collected from each participant in both plain and Statistical analysis
EDTA BD Vacutainer tubes respectively. The Following normality tests, haematological data 
samples in the plain containers were separated was summarized using mean and standard 
and aliquoted into vials containing a drop of deviation and TNF was summarized using 
trasylol (aprotinin) and stored at -70°c until batch median and interquartile range. Mann Whitney 
analysis of the cytokine. TNF-á was estimated U test was used to compare TNF levels in the 
using ELISA (Boster-Bio, USA LOT study and control groups respectively. 
NO.9513124209) and values determined using Independent samples t-test was used compare 
the BioRad microplate reader PR 3100. Full haematological parameters across the two 
Blood Count was done using Sysmex Automated groups. Pearson's correlation analysis was used 
Haematology Analyzer (XP-300), according to to compute the relationship between TNF levels 
the operator's manual/User's guide. If for any and haematological parameters.
reason, the EDTA samples could not be analyzed 
within 24 hours, the sample was stored for no Results

o Figure 1. Serum TNF-á significantly decreased longer than 24 hours at 4 C in the refrigerator.
(p=0.001) in HIV/TB co-infected patient 
compared to HIV mono-infected counterpart.Ethical Considerations

Approval from Health Research Ethical 
Committees of Federal Medical Center, Yola 
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