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Introduction HIV (human immunodeficiency virus)-associated immunodeficiency is 
the single most important acquired immunodeficiency in humans, underlying several 
diseases. The presence of HIV infection may be unsuspected or undetected in tissues 
due to latency or failure of the consulting physician to document it on the requisition 
form. HIV-1p24 protein is a component of the HIV particle capsid that can be exploited 
serologically and immunohistochemically to detect the presence of HIV infection. This 
study aimed to assess the usefulness of HIV-1 p24 immunohistochemistry in detect-
ing the presence of HIV infection in histopathology tissues in a resource-challenged 
setting.
Materials and Methods HIV-1p24 immunohistochemical expression was evaluated 
in 59 cases from the archives of both Nnamdi Azikiwe University Teaching Hospital 
(NAUTH) and Pathocon Specialist Clinic and Research Institute over a 10-year period. 
Pathology consult forms of all clinically and morphologically suspected cases of Kaposi 
sarcoma and their blocks were retrieved, recut, and reviewed using hematoxylin and 
eosin, and then subjected to HIV-1p24 immunohistochemical staining.
Results Of the 59 cases, 38 expressed p24, whereas 21 were negative. Fifteen of the 
positive cases had no prior documented evidence of HIV infection. Five cases with clin-
ically known statuses, four positive and one negative, were found to be negative and 
positive, respectively, following HIV-1p24 immunohistochemical staining, probably 
due to usage of ELISA (enzyme-linked immunosorbent assay) detection kit only and 
long term antiretroviral therapy. HIV infection was commoner in the third and fourth 
decades of life.
Conclusion HIV-1p24 is a useful low-cost immunohistochemical marker in detecting 
the presence of HIV infection in histopathology specimens, even in previously unsus-
pected cases.
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Introduction
The human immunodeficiency virus 1 (HIV-1), the main 
causative agent of acquired immune deficiency syndrome 
(AIDS), was discovered in 1983.1 Since its discovery, it has 
become a global pandemic, having infected more than 70 mil-
lion people and claiming more than 35 million lives.2,3 HIV-1 
is polymorphic in nature, with many genetically related 
variants, due to the complexity of its cDNA formation and 
its mutation-prone reverse transcriptase enzyme.4,5 The 
changes in its biological characteristics, including cytopathic 
ability, immune evasion, coreceptor usage, and tropism, are 
related to the evolution of the viral genome and the host 
factors.4 As the single most important immunodeficiency 
in human, HIV-associated immunodeficiency manifests as 
AIDS in its most severe cases.6 AIDS is associated with sev-
eral opportunistic infections and malignancies.3,7,8

Despite the introduction of the highly active antiretroviral 
therapy with the reduction in viremia to often undetectable 
levels, complete eradication is still a mirage.8 This could be 
accounted for by the generation of viral reservoirs, includ-
ing some resting CD4+ memory and naive T cells and mac-
rophages that sequester the virus within tissues of infected 
persons.9-11 These latently infected cells can escape detection 
and destruction by host defenses, and therefore infection 
spread in and between individuals.12

Several procedures and technologies including poly-
merase chain reaction have been developed to detect and 
quantify the virally infected reservoir cells, which cannot 
be detected through serology, but these were suboptimal in 
doing so.9 This may be attributed to interpretation and tech-
nical difficulties of the detection systems, including the need 
for large amounts of blood, extensive time allocation, high 
cost, and significant differences in assay sensitivity.13

Pathologists’ role in the management of HIV-related dis-
ease is crucial. However, his role requires provision of prop-
erly filled pathology requisition form by the clinicians: this is 
a great challenge in our setting.14 Also, the early stages of HIV 
infection may be accompanied by little or no clinical abnor-
malities such that the pathologist encounters tissue specimens 
from HIV-infected patients with no previous clinical suspicion 
or information of HIV infection.15 In a resource-poor setting 
like ours, accessing the high-tech procedures to confirm HIV 
as an etiologic agent is difficult. Moonim et al reported that 
HIV-1 p24 immunohistochemical staining of histopathology 
tissue samples is a useful method for establishing HIV infec-
tion in clinically suspected cases and when clinical suspicion 
is absent or low.15 This study, therefore, aims to assess the 
usefulness of HIV-1 p24 immunohistochemistry, a relatively 
low-cost procedure, in detecting the presence of HIV infection 
in tissue specimens using formalin-fixed paraffin-embedded 
(FFPE) tissue blocks in a resource-challenged setting.

Materials and Methods
We retrieved all the request forms and FFPE tissue blocks 
of cases that were clinically and morphologically suspected 
to be Kaposi sarcoma ([KS] an AIDS-defining malignancy) 

using hematoxylin and eosin (H&E) over a 10-year period 
(January 2007 to December 2016) in the two specialist 
histopathology laboratories located in Nnewi, Anambra 
State, Nigeria: the Histopathology Department of Nnamdi 
Azikiwe University Teaching Hospital (a federal teach-
ing hospital) and Pathocon Specialist Clinic and Research 
Institute (a well-staffed private pathology laboratory/
diagnostic center established in 2007 by two pathologists 
with a good documentation system). Cases with poorly 
preserved or missing tissue blocks as well as tissue blocks 
with inadequate tissue left for sectioning were excluded 
from the study.

Fresh sections were made from the tissue blocks and 
stained with H&E stains and reviewed using binocular com-
pound light microscope (Carl Zeiss).

Immunohistochemical studies were conducted by the 
indirect immunoperoxidase method on the formalin-fixed  
paraffin-embedded (FFPE) tissue blocks. Four-micrometer- 
thick tissue sections were made from the selected FFPE tis-
sue blocks, deparaffinized by passing it through xylene, and 
then rehydrated in decreasing alcohol concentrations and 
mounted on positively charged glass slides. Antigens were 
retrieved from the tissues by heat-induced epitope retrieval 
method using a pressure cooker. Endogenous peroxidase 
activity was blocked using 3% hydrogen peroxide. The tis-
sues were then incubated with the primary antibody, rinsed, 
and then followed by the use of secondary detection system 
using diaminobenzene as chromogen. Immunohistochemical 
staining was performed using HIV-1 p24 (HIV particle capsid, 
Dako, dilution 1:10, 30 minutes of incubation) with control 
in parallel. All steps were performed at room temperature.

Interpretation of Results
HIV-1 p24 was expressed in the cytoplasm of the positive cells 
and was interpreted as “positive” when there is distinct “cyto-
plasmic or pericytoplasmic” staining of >10% of the infected 
cells, but it was considered as “negative” when the cells exhibit 
expression of HIV-1 p24 “cytoplasmic or pericytoplasmic” 
staining in <10% of these cells. A known HIV positive tissue 
that stained positive for HIV-1 p24 was used as control.

Data Analysis
The data analysis was conducted using the Statistical Package 
for Social Sciences (SPSS) software Version 20.0 (IBM Corp.), 
and the result presented are with tables and charts.

Results
The 59 cases that met the inclusion criteria were reviewed 
and subsequently subjected to HIV-1 p24 antibody staining 
protocol to detect the presence of HIV infection.

Of the 59 cases, 38 (64.4%) had information on the clinical 
HIV status of the patient written on the request forms, whereas 
21 (35.6%) were not specified (►Table 1). All were subjected 
to HIV-1p24 immunohistochemistry and identified as cyto-
plasmic or pericytoplasmic staining of the infected cells, 
especially the dendritic cells and other antigen-presenting 
cells of the different tissues (►Fig.  1A–C). Of the 59 cases, 
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38 were positive for the HIV1 p-24 immunohistochemistry 
(►Table 1).

Of the 38 positive cases, 22 (57.9%) patients includ-
ing 11 females and 11 males were known to have had 
HIV infection at the time of their biopsy, whereas 
HIV-1p24 immunoreactivity was the first indication of HIV 
infection in 15 of the positive cases. These 15 unspecified 
but HIV-1p24 positive cases are listed in ►Table 2. However, 
1 out of the 12 negative cases was positive to HIV-1p24 

immunohistochemical staining (►Table  1). The modal age 
group and median age for HIV infection were third decade of 
life and 37.5 years, respectively (►Fig. 2).

Discussion
Immunodeficiency disorders are characterized by aber-
rant immune regulation and marked by an increased 
risk for the development of several disease entities 

Table 1  Clinical HIV status and HIV-1 p24 immunohistochemistry

HIV-1 p24 immunoreactivity Total

Positive Negative

HIV status Positive 22 4 26

Negative 1 11 12

Not specified 15 6 21

Total 38 21 59

Abbreviation: HIV, human immunodeficiency virus.

Fig. 1 Human immunodeficiency virus 1 (HIV-1) p24 immunohistochemical staining photomicrographs of some of cases that were positive 
to HIV-1 p24 immunohistochemical staining. (A) Cutaneous Kaposi sarcoma (KS) (100×). (B) Intestinal KS (100×). (C) HIV-1p24 staining of 
bacillary angiomatosis (100×).

Table 2  Clinically unspecified cases with HIV-1 p24 positivity

S. no. Age/sex Site Clinical diagnosis Morphological diagnosis

1 60.0/M Lower limb Not specified Kaposi sarcoma

2 27.0/F Upper limb Wart Kaposi sarcoma

3 33.0/F Head and neck Dermatosis to exclude granuloma 
pyogenicum

Kaposi sarcoma

4 51.0/M Lower limb Not specified Kaposi sarcoma

5 48.0/M Lower limb Kaposi sarcoma Kaposi sarcoma

6 22.0/M Lower limb Mole Bacillary angiomatosis

7 26.0/M Genitals Kaposi sarcoma Molluscum contagiosum

8 53.0/F Intestinal GIST Kaposi sarcoma

9 51.0/F Tongue Kaposi sarcoma Bacillary angiomatosis

10 46.0/F Trunk Kaposi sarcoma Lupus vulgaris

11 46.0/M Generalized Not specified Kaposi sarcoma

12 70.0/F Lower Limb Wart Kaposi sarcoma

13 65.0/M Lower limb Hemangioma Kaposi sarcoma

14 43.0/F Lower lip Epulis Kaposi sarcoma

15 31.0/F Trunk Nevus Kaposi sarcoma

Abbreviations: F, female; GIST, gastrointestinal stromal tumor; HIV, human immunodeficiency virus; M, male.
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including malignancies, infections, and autoimmune dis-
eases.16 The HIV-associated immunodeficiency is the 
single most important acquired immunodeficiency in 
human6 and is associated with several opportunistic infec-
tions and malignancies.7,8 Few studies have shown that HIV 
infection can be detected in histopathological tissue spec-
imens even in clinically unsuspected cases.15,17 This index 
study is the first of its kind in Nigeria to detect HIV infec-
tion in histopathology tissue specimens using HIV-1p24 
immunohistochemical stain after extensive search in 
PubMed and Google Scholar.

HIV-1p24 protein is a component of the HIV particle capsid, 
which can be detected in patient’s blood as early as 2 weeks 
after HIV infection, even prior to the development of anti-HIV 
antibodies, and it is therefore necessary to accurately detect 
the HIV status of the patient.15 Immunohistochemically, 
HIV-1 p24 has been shown to be useful in confirming the 
presence of HIV in tissue specimens from lymphoid and non-
lymphoid organs and can detect unsuspected HIV infection 
in these organs on histopathological material.15 Therefore, we 
sought to investigate the utility of HIV-1 p24 in detecting HIV 
infection in FFPE tissue blocks.

In this study, 38 of the 59 cases assessed were positive to 
the HIV-1p24 immunohistochemical stain. Of these, 15 were 
clinically unspecified cases because the HIV statuses were not 
indicated on the request forms. Hence, the first indication of 
HIV infection to the pathologists on these cases was HIV-1p24 
immunoreactivity after H&E-stained diagnoses of the lesions. 
Hence, HIV-1 p24 immunostaining is an effective tool in the 
identification of HIV as an etiologic agent in surgical specimens.

Moonim et al demonstrated the usefulness of 
HIV-1p24 immunohistochemistry in identifying HIV 
infection even in clinically unsuspected cases when 
they examined 123 tissues from both lymphoid and 
nonlymphoid organs.15 This index study has also 
proved that HIV-1p24 immunohistochemistry is use-
ful in our setting where access to costly conventional 
procedures is limited. This study also emphasizes the 
usefulness and suitability of archival tissue blocks in 
HIV-1p24 immunohistochemistry.

In addition, we discovered in this study that five cases 
with stated clinical HIV status (four positive and one nega-
tive) stained paradoxically with HIV-1 p24 immunostain. 
A review of the information on the histopathology con-
sult form showed that these were outpatient referrals. The 
possibility that the HIV status in these cases was assessed 
using ELISA (enzyme-linked immunosorbent assay) or other 
HIV antibody detection test, but not Gag p24 serology, may 
explain this discordance. It is also possible that the biopsy 
was taken from a patient who has been on long-term antiret-
roviral therapy.

It is documented in the literature that HIV-1p24 expression 
may not be detected in a subset of patients on long-term 
antiretroviral therapy.18 Moonim et al in their study noted five 
cases (mostly referral cases with limited information) with 
prior serological evidence of HIV infection that stained neg-
ative to HIV-1p24 immunohistochemistry: one was a tissue 
from a patient with well-controlled disease (high CD4 counts 
and undetectable virus in the blood for the past 5 years); hence, 
the possible loss of p24 expression due to undetectable viral 
load could be an explanation for this.15 However, they could 
not provide an explanation for the rest discordant results.

HIV infection in our index study occurred commonly in 
the third and fourth decades of life. This corresponds with 
the data from Nigerian National Progress report on AIDS con-
trol, indicating the third and fourth decades of life as the peak 
age for HIV infection diagnosis in Nigeria.19

Conclusion
HIV-1p24 immunohistochemical staining is a useful 
cost-effective tool for detecting the presence of HIV infec-
tion in FFPE tissue blocks, even in clinically unsuspected and 
undetected cases.
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