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Abstract

Background: Tuberculosis is the second leading cause of death from infectious disease globally
with its impact more dramatic in resource limited settings. Individuals with human
immunodeficiency virus infection who also develop tuberculosis represent a significant
challenge to TB control. HIV not only increases the number of TB cases, but also alters the
clinical course of TB disease. As HIV related immunosuppression increases, the clinical pattern
of TB changes, with increasing numbers of smear-negative and extrapulmonary cases.
Lymphadenopathy is one of the most common manifestations at any stage of HIV/AIDS with
different underlying pathogenesis. Tuberculous Lymphadenitis is the most common form of
extrapulmonary TB and typically presents with asymmetric involvement of multiple nodes 1 cm
or larger in size. Cervical and axillary nodes are most frequently affected.CD4 T cells play
central roles in the function of the immune system and are important mediators of immunologic
memory,

Objective: the objective of this study is to determine the prevalence of tuberculosis
lymphadenitis infection among HIV/AIDS positive patients and its correlation to CD4-count,
morphological patterns and clinical Diagnosis.

Method: A cross sectional study design was conducted from January 10/2019 to July 10/2019. A
total of 90 HIV positive patients who develop lymph node were enrolled into the study by
contacting the patients during their visit to the ART clinic. Socio -demographic characteristics
and other variables were collected using a pretested semi-structured questionnaire. Detailed
clinical history and laboratory investigations were considered in all patients. The statistical
software and methods including the level of statistical significance were explained and employed
for data analysis and interpretation. The results were then analyzed statistically using the
statistical package for social sciences (SPSS) version 23 for Windows.

Result: Maximum number of tuberculosis lymphadenitis is seen in the age group of 21-30 years
followed by age group of 31-42 and with a decreasing trend in elderly. There was a female
preponderance of cases. Most cases of Tuberculosis lymphadenitis emerged as the 2nd most
frequent Cytomorphological pattern of diagnosis next to reactive lymphoid hyperplasia to be
associated with HIV infection With the typical caseous necrosis and Epitheloid granuloma.CD4
count <200/mm3 and WHO Severe clinical stage of the disease were found to be predictors of

tuberculosis lymphadenitis and cervical and axillary group of lymph node were found to be the
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most involved site. Finally Tuberculosis lymphadenitis is over diagnosed clinically compared to
Cyto-morphological Diagnosis.

Conclusion; Caseous necrosis and Epitheloid granuloma were leading causes of Tuberculosis
lymphadenitis .CD4 count <200/mm3 and Sever clinical stage (stage 1V) of the disease were
found to be predictors of tuberculosis lymphadenitis. So initiation of Anti-retroviral treatment
before the CD4 count drops below 350 /mm3 should be encouraged and intervention aimed at
preventing and treating HIVV Associated tuberculosis lymphadenitis is crucial.

The cervical and auxiliary region was found to be the most involved site respectively and
Tuberculosis lymphadenitis is over diagnosed in clinical Diagnosis compare to Cyto-
morphological Diagnosis suggesting the need of diagnostic test(s) like cytomorphological
examination to supplement the clinical examinations.

Recommendation: cytologic examination of fine needle aspirates should be included in the
diagnostic work-up of any patient suspected for TBLN in health institutions with limited
laboratory capacity like regional or district Hospitals. Intervention aimed at preventing and
treating HIV associated Tuberculosis lymphadenitis are crucial. High quality services should
provide by incorporating an efficient quality control system and a molecular technique that
detects DNA sequences specific for Mycobacterium tuberculosis by polymerase chain reaction
can be used as screening test. In addition since culture is considered as golden standard emphasis

should be given in detection of mycobacterium tuberculosis from lymph node aspiration.



1. INTRODUCTION

Tuberculosis (TB) has remained a major health problem globally, affecting millions of people
every year. It has been ranked as the second leading cause of death from an infectious disease
worldwide. Tuberculosis and infection with HIV constitute the major burden of infectious
diseases in resource-limited regions such as African and Asian countries. The World Health
Organization (WHO) in 2014 estimated that there are over 9 million new active cases of
tuberculosis resulting in 1.5 million TB deaths per year. Over one quarter of these deaths are
found in human immunodeficiency virus (HIV) positive individuals (1).

Tuberculosis (TB) is the second leading cause of death from infectious disease globally with its
impact more dramatic in resource limited settings. Individuals with human immunodeficiency
virus (HIV) infection who also develop tuberculosis represent a significant challenge to TB
control. When both infections occur in the same individual, this coinfection can result in
diagnostic and therapeutic challenges due to the peculiar clinical picture that is seen with TB—
HIV coinfection. TB-HIV coinfection is prevalent in Africa as the WHO report of 2014 shows
that about 80% of the 1.1 million TB patients who were HIV-positive were from the African
region (1).

Tuberculosis is the most common opportunistic infection leading killer of people living with
HIV/AIDS. The risk of developing tuberculosis (TB) is estimated to be between 26 and 31 times
greater in people living with HIV than among those without HIV infection. HIV not only
increases the number of TB cases, but also alters the clinical course of TB disease. As HIV
related immunosuppression increases, the clinical pattern of TB changes, with increasing
numbers of smear-negative and extrapulmonary cases. Delayed diagnosis may be an important
cause of excess mortality in people living with HIV who have smear-negative pulmonary and
extrapulmonary tuberculosis. EPTB constituted about 15 to 20 percent of all cases of TB in
general practice. EPTB can account for up to 53 to 62 percent of cases of TB in HIV-positive
individuals (2).

The guideline of the World Health Organization to initiate HAART at CD4 T-cell count <
350/uL should therefore be followed strictly to prevent TB or other opportunistic infections (2).



Qualitative and quantitative defects of CD4+ T-lymphocytes explain the inability of HIV-
infected individuals to contain mycobacterial proliferation. (14)The risks of disseminated disease
become higher as the CD4+ count falls. A clear association has been reported between low
CD4+ count and an increased frequency of extrapulmonary TB (EPTB), positive (2).
Extrapulmonary manifestations of TB are more common in the setting of HIV coinfection and
have been shown to increase with progressive immune deficiency. With advanced immune
suppression (CD4 cell count < 100/uL) extrapulmonary TB occurs in up to 70% of patients and
often involves multiple sites. Extrapulmonary sites are more often involved among patients with
immunosuppression (6).

Extrapulmonary tuberculosis (EPTB) refers to infection of Mycobacterium tuberculosis at body
sites other than the lungs. Lymph node TB (LNTB) is one of the most common manifestations of
EPTB that affects, most frequently, the peripheral and cervical lymph nodes. EPTB is reported to
occur in isolation or along with the more frequent clinical presentation of TB, pulmonary TB
(PTB). EPTB prevalence is reported from 15 to 20% of all cases of TB in endemic countries and
accounts for more than 50% cases in immune compromised individuals. In 2012, 0.8 million out
of total 6.1 million notified TB cases had EPTB (7).

The prevalence of EPTB among notified TB cases in African region in 2017 was 16%, which is
the second highest next to Eastern Mediterranean region (24%), which is more than global
prevalence of EPTB (15%). The lowest prevalence was reported from Western Pacific region
(13%), (37). The proportional rise in EPTB cases has been associated with the human
immunodeficiency virus (HIV)/AIDS epidemic because there is increased susceptibility for
reactivation and dissemination of tuberculosis in these patients(9).

Lymphadenitis is the most common form of extrapulmonary TB and typically presents with
asymmetric involvement of multiple nodes 1 cm or larger in size. Cervical and axillary nodes are
most frequently affected, occurring in 99% and 82%, respectively. Inguinal and epitrochlear
nodes are also commonly involved (11). Tubercular lymphadenitis is seen in nearly 35% of extra
pulmonary TB (Extra Pulmonary TB constitutes 15-20% of all cases of TB). Further in patients
with human immunodeficiency virus (HIV) infection extra pulmonary TB constitutes almost 53-
62% of TB. Common extrapulmonary sites include lymph nodes (superficial) and pleura; less
commonly, the brain, pericardium, meninges, and abdomen are affected (12).



The CD4 cell count is an important investigation in the clinical evaluation of any patient with
HIV infection, as it helps to decide the stage of HIV disease. It also assists in differential
diagnosis and in making therapeutic decisions regarding antiretroviral treatment and prophylaxis
against opportunistic infections.” Serial CD4 counts have a prognostic significance and are used
as markers for assessing progression from HIV infection to AIDS (14).

HIV infection among patients with tuberculosis ranges from 50% to 80% in many settings in sub
Saharan Africa followed by the Southeast Asia region (mainly India), which had 11% of total
cases (10). The World Health Organization (WHO) has classified Ethiopia 7th among the 22
high burden countries with TB and HIV infection in the world (17).

Cytomorphological diagnoses of tuberculous Lymphadenitis were grouped into four categories:
Epitheloid granulomas with caseous necrosis, Epitheloid granulomas without necrosis, necrosis
only without Epitheloid granulomas and polymorphs with necrosis with or without Epitheloid

granulomas (28).

2. LITERATURE REVIEW

Tuberculosis (TB) is the second leading cause of death from infectious disease globally with its
impact more dramatic in resource limited settings. Individuals with human immunodeficiency
virus (HIV) infection who also develop tuberculosis represent a significant challenge to TB
control. This study was carried out to determine the prevalence of TB—HIV coinfection and
pattern of infection among TB patients. We also compared treatment outcome among coinfected
patients with those not coinfected. A six-year retrospective review of records of patients in
Nigeria from January 2009 to December 2014 was carried out. One hundred and five (26.3%) of
the 399 TB patients seen in the study period were coinfected with HIV. About 10% of the
subjects had extrapulmonary tuberculosis. Treatment failure was significantly worse among
patients who had both HIV and TB compared with those who had TB only (49.5% vs. 32%, p =
0.001). Death rate was also higher in the coinfected individuals implying a poorer clinical
outcome. High prevalence of TB-HIV coinfection and poor treatment outcome in this group of
individuals, though predictable, calls for a more concerted effort in the management of TB-HIV
coinfection (1).

TB is the most common opportunistic infection and a leading killer of people living with
HIV/AIDS (PLWHA). HIV not only increases the number of TB cases, but also alters the
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clinical course of TB disease. As HIV related immunosuppression increases, the clinical pattern
of TB changes, with increasing numbers of smear-negative and extrapulmonary cases. Common
presenting symptom in this study was fever (91%), cough (65%), anorexia (62%), weight loss
(61%), diarrhea (58%) and breathlessness (36%). Out of total 100 study participants, 54 were
having pulmonary tuberculosis and 46 were having extrapulmonary tuberculosis. In
extrapulmonary TB Spleen (41%) was most commonly involved followed by Lymph node
(39%), tuberculous pleuricy (12%) and meningitis (8%). Among pulmonary TB patients
maximum number of patients 24 (44.44%) were having CD4 count 100 - 199 per mm3. Among
Extrapulmonary TB patients, maximum number of patients 28 (60.87%) were having CD4 count
100 -199 per mm3 (2).

Tuberculosis (TB) is a cause of 1.2-1.5 million deaths worldwide, including deaths from TB
among HIV positive people. Determining the extent of immune cells belonging to cell mediated
immunity and hematological parameters is critical to maximize the potential benefit of anti-
tubercular treatment and case management. From consecutively enrolled 108 TB patients,
pulmonary TB (PTB) accounted for 48(44.4%), TB lymphadenitis accounted for 48(44.4%), and
disseminated/miliary TB accounted for 12(11.1%). Analysis of variance revealed that mean + SD
of CD4 count of male TB patients (650 + 224cells/ul) was significantly lower than male control
group (883 + 256 cells/ul) (p= 0.001). In a similar manner, the mean CD4 count of female TB
patients (793 + 332cells/ul) was lower than female control group (975 + 300 cells/ul) (p=0.001).
There was no statistically significant difference in CD8 counts between cases and controls for
both genders. Forty (37.0%) CD4 lymphopenia was significant among TB patients. Granulocyte
count was increased. Mild anemia was found major hematological abnormality among newly
diagnosed TB patients (3).

The human immunodeficiency virus (HIV) epidemic has led to an increase in the incidence of
tuberculosis globally, particularly in sub-Saharan Africa. Coinfection with HIV leads to
difficulties in both the diagnosis and treatment of tuberculosis. Because of the poor performance
of sputum smear microscopy in HIV-infected patients, more sensitive tests such as liquid culture
systems, nucleic acid amplification assays, and detection of mycobacterial products in various
body fluids are being investigated. The treatment of coinfected patients requires anti tuberculosis
and antiretroviral drugs to be administered concomitantly; challenges include pill burden and

patient compliance, drug interactions, overlapping toxic effects, and immune reconstitution



syndrome. Both multidrug-resistant and extensively drug-resistant tuberculosis can spread
rapidly among an immune compromised population, with resulting high mortality rates. Current
guidelines recommend starting antiretroviral treatment within a few weeks of anti-tuberculosis
therapy for patients with CD4 cell counts<350 cells/mL; however, important questions about the
drug regimens and timing of antiretroviral therapy remain. Ongoing trials may answer many of
these unresolved questions (10).

The sub-Saharan Africa bears the brunt of being the region with the highest burden of both
Human Immunodefiency Virus (HIV) infection and of tuberculosis (TB). While only 10% of
immunocompetent individuals infected with Mycobacterium tuberculosis go on to develop active
disease in their lifetime, 50% of those co-infected with HIV develop active TB. Qualitative and
quantitative defects of CD4+ T-lymphocytes explain the inability of HIV-infected individuals to
contain mycobacterial proliferation. Similarly, TB also accelerates the progression of HIV
infection. The clinical and radiological presentation of TB in patients infected with the HIV virus
may be different and atypical posing significant diagnostic challenges. This is compounded by
the dearth of diagnostic facilities in sub-Saharan Africa. The initiation of antiretroviral therapy
(ART) during anti-TB therapy significantly improves survival of TB/HIV co-infected persons.
There are challenges in treatment of HIV associated TB because of overlapping drug toxicities,
pill burden and suboptimal adherence, drug-drug interactions between ART and anti-TB therapy
as well as timing of ART. Of particular importance are the immune reconstitution inflammatory
syndrome (IRIS) and the emergence of multi-drug resistant and extensively drug resistant TB.
Centre’s for tuberculosis diagnosis and treatment and for HIV care and treatment need to be
integrated. This has not been so successful in sub-Saharan Africa. In spite of sustained support
by donor organizations, a substantial number of HIV-TB co-infected individuals remain
undiagnosed and are poorly managed. This review focuses on the epidemiology and
pathogenesis of HIV-TB co-infection and the special areas of difficulty in the diagnosis and
treatment of the dual infection. Emphasis is placed on the peculiarities of management in sub-
Saharan Africa, the region with the highest burden of both infections (14).

Fine-needle aspiration cytology (FNAC) of 32 HIV-positive cases presenting with
lymphadenopathy was performed to evaluate its role in this group of patients. For each case air-
dried smears were stained with MGG, and Ziehl-Neelsen stains for acid fast bacilli (AFB). The

results were tuberculous (TB) lymphadenopathy (15), reactive lymphadenopathy (10), acute



lymphadenitis/abscess (5), and suspected malignancy (2). In seven cases of TB lymphadenitis
findings were suggestive of TB since no AFB was demonstrable on the cytology smears. In TB
lymphadenitis, two additional cytomorphologic patterns besides necrotizing granulomatous (4)
and granulomatous (2) were observed. These were necrotizing (6) and necrotizing suppurative
(3) patterns. FNAC is a simple, accurate, inexpensive, rapid and safe investigative procedure
which can reduce surgical excisions and provide definite guidelines about further management.
A total of 32 HIV-positive cases presenting with lymphadenopathy were studied. There were 18
males and 14 females in the age range 18-50 yr. Lymphadenopathy sites aspirated were cervical
(17), axillary (8), submandibular (3), inguinal (2), and intra-abdominal (2). The diagnosis made
on FNAC is shown in Table | and the details of the 15 cases of TB lymphadenitis which formed
47% of the total cases is shown in Table Il. In three of the four cytomorphologic patterns used in
the diagnosis of TB lymphadenitis caseous necrosis was evident with demonstration of the bacilli
on AFB (eight cases). In neither of the two cases of granulomatous lymphadenitis (GL) the
bacilli was not identified on AFB stain. In these two cases of GL and also in the AFB negative
cases (five) of the other patterns, a diagnosis suggestive of TB lymphadenitis was offered. There
were 10 (31.2%) cases of reactive lymphoid hyperplasia. In eight cases the smears showed a
heterogenous population of small and large lymphocytes along with a few tingible body
macrophages and plasma cells. In two cases cellularity was scanty and there was a predominance
of small lymphocytes. In five (15.6%) cases where smears showed a large number of polymorphs
with minimal necrosis, and with absence of AFB the diagnosis given was acute lymphadenitis/
pyogenic abscess. Malignancy was suspected in two cases and biopsy was advised (29).

A study in Butajira, Southern Ethiopia A total of 136/161 (84.5%) patients were diagnosed with
TBLN by histology. TBLN was culture confirmed in 107/156 (68.6%) patients. The sensitivity,
specificity, positive and negative predictive values of histology was respectively 92.5%, 49%,
79.8% and 75% when compared to culture as gold standard. Patient’s positive for TBLN by
cytology and Ziehl-Neelsen (ZN) were also positive by histology and culture. Among the 143
confirmed TBLN patients, nine (6.3%) were HIV positive. Of the 1608 healthy individuals, 77
(4.8%) were HIV-positive. Younger age (P = 0.0001), female sex (P = 0.016), not being married
(P = 0.0001) and illiteracy (P = 0.016) showed a strong association with HIV in healthy
individuals. Clinical criteria alone over-diagnosed TBLN by 15.4% compared to histological

and/or bacteriological results (30).



TBLN (Mycobacterial lymphadenitis), also known as scrofula, has been recognized for at least
3000 years. Hippocrates described scrofula in ancient Greece. In medieval Europe, scrofula was
known as the ‘‘King’s Evil’’ because certain monarchs would touch patients to ‘‘cure’’ the
disease. In the 19th century, after Koch demonstrated mycobacteria in lymph nodes, scrofula was
finally recognized to be a consequence of tuberculosis (TB). For most of the 20th century,
lymphadenitis was treated with wide excision and prolonged anti tuberculous therapy. Only in
the modern era, with the introduction of effective short course rifampin-containing chemotherapy
has tuberculous lymphadenitis become an easily treatable medical disease (34).

TBLN is the most common form of extrapulmonary TB Lymph node tuberculosis (LNTB), also
known as tuberculous. Its epidemiology and diagnostic aspects vary according to the patient’s
geographic origin and the burden of TB and human immunodeficiency virus (HIV) infection in
the country of origin. In sub-Saharan African countries, with generalized HIV epidemics and
high TB incidence, all types of active TB have increased tremendously in the last 15 years (35).
Mycobacterial culture is generally considered to have the highest sensitivity for detection of
Mycobacterium tuberculosis (MTB), and is generally used for reference in evaluation of
alternative techniques it is also the only method that can give information on antibiotic
sensitivity patterns. However, wide- spread use of culture is compromised by protracted result
delivery high upfront cost and strict requirement of advanced biosafety precautions.
Furthermore, culture results may be affected by antibiotic therapy, as well as storage and
transport conditions. In resource-limited settings, mycobacterial culture therefore mainly has a
role for surveillance and for cases with suspected drug resistance (45).

In most developing countries culture, isolation, identification and susceptibility testing of M.
tuberculosis are usually carried out in a Reference Tuberculosis Laboratory to manage treatment
failures and patients that have relapsed, to monitor multi-drug resistance, and to identify M.
tuberculosis variants and strains, e.g. M. bovis, for epidemiological purposes. As more rapid and
less expensive culture and other techniques are developed for detecting, identifying, and
susceptibility testing of M. tuberculosis, it may be possible to detect tuberculosis at an earlier
stage of infection when AFB are too few to be detected in direct sputum smears. Culture is
considerably more sensitive than microscopy, detecting 10-100 viable organisms/ml of sputum.

M. tuberculosis will grow aerobically on a protein enriched medium, e.g. Lowenstein Jensen egg



Medium. The optimal temperature for growth is 35-37 °C. The organism is slow-growing. When
cultured on Lowenstein Jensen medium at 35-37 °C, M. tuberculosis produces raised, dry, cream

(buff) coloured colonies. Visible colonies are usually produced 2—3 weeks after incubation (49).

2.1. Epidemiology

The World Health Organization (WHO) in 2014 estimated that there are over 9 million new
active cases of tuberculosis resulting in 1.5 million TB deaths per year. Over one quarter of these
deaths are found in human immune deficiency virus (HIV) positive individuals worldwide. The
prevalence of TB— HIV coinfection globally A report which revealed the case fatality rate for TB
in South Africa to be twice that of Brazil attributed it mainly to the high HIV infection rate in
South Africa compared to Brazil, proposing that high death rates are associated with TB-HIV
coinfections is about 13% but much higher in African countries which have the highest burden of
HIV infections. TB-HIV coinfection is prevalent in Africa as the WHO report of 2014 shows
that about 80% of the 1.1 million TB patients who were HIV-positive were from the African
region. Although pulmonary tuberculosis is the commonest TB manifestation, those who are
HIV positive are more likely to have extrapulmonary TB. Extrapulmonary TB is seen in 40-80%
of TB—HIV infection but in only 10-20% of patients without co infection (1).

A six-year retrospective review of records of patients managed at the Tuberculosis Treatment
Center of the LAUTECH Teaching Hospital, South-Western Nigeria from January 2009 to
December 2014 was carried out. One hundred and five (26.3%) of the 399 TB patients seen in
the study period were coinfected with HIV. About 10% of the subjects had extrapulmonary
tuberculosis (1).

Hospital data of the Ministry of health in Ethiopia show that TB is the leading cause of
morbidity, the third cause of hospital admission, and the first cause of hospital death in Ethiopia.
According to WHO Global Report of 2011, Ethiopia ranked 7th among the high TB burden
countries in the world, with an estimated incidence of all forms of TB of 261/100,000
population/year. The estimated prevalence of all forms of TB reported was 394/100,000
population (3).

Globally, an estimated 33.2 million (30.6 million to 36.1 million) people were living with human
immunodeficiency virus (HIV) infection in 2008. Southern Africa continued to bear a

disproportionate share of the global burden of HIV: 35% of HIV infections and 38% of AIDS



deaths in 2007 occurred in this sub region. The African region accounted for most HIV-positive
tuberculosis cases (79%), followed by the Southeast Asia region (mainly India), which had 11%
of total cases. Although the prevalence of HIV infection among patients with tuberculosis ranges
from 50% to 80% in many settings in sub Saharan Africa, in other parts of the world it varies
from 2% to 15% (10).

Sub-Saharan Africa remains the region most heavily affected by HIV. In 2010, about 68% of all
people living with HIV resided in sub-Saharan Africa, a region with only 12% of the global
population. South Africa’s HIV epidemic remains the largest in the world and with an estimated
5.6 million people living with HIV while Nigeria continues to have the second largest number of
people living with HIV in sub-Saharan Africa. Both countries are listed among the 22 high TB
burden countries (14).

Although the total number of cases of TB continues to decline within the United States, the
number of exclusively extrapulmonary cases of TB is declining much less rapidly and currently
accounts for approximately 20% of all cases. Thirty to 50% of all extrapulmonary cases of TB
involve the peripheral lymph nodes. Lymphadenopathy occurred most frequently in the neck
(57%) or supraclavicular area (26%) and involved 1-3 nodes. (22).

The prevalence of HIV seropositivity in Butajira, Southern Ethiopia study subjects and in the
laboratory-confirmed TBLN cases was respectively 10/171 (5.8%) and 9/143 (6.3%). This
prevalence is lower than previously reported in Ethiopia. A study from Southern Ethiopia
reported a prevalence of HIV of respectively 15%, 30% and 11% in rural and urban areas and
among EPTB cases (30).



Figurel; Burden of HIV-associated tuberculosis in 9 sub-Saharan African countries.
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Figure 2; Prevalence of tuberculous lymphadenitis by Site of aspiration
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2.2. HIV

Natural history of HIV infection

Magnitude of problem

The HIV/AIDS pandemic has severely affected health development and eroded improvements in
life expectancy, particularly in countries with the highest prevalence of infection. Since the first
cases of acquired immunodeficiency syndrome (AIDS) were reported in 1981, infection with
human immunodeficiency virus (HIV) has grown to pandemic proportions, resulting in more
than 65 million infections and 25 million deaths. At the end of 2006, an estimated 39.5 million
people were living with HIV, with Sub-Saharan Africa carrying the highest burden (31).

In 2006, an estimated 4.3 million people became newly infected with HIV. More than 95% of
these new infections are in low and middle income countries. Each day 11,000 persons become
newly infected with the virus; of these, half are women and 40% are young people (15-24 years
old). Of the estimated 37 million adults living with HIVV worldwide, nearly 18 million are
women.

At the end of 2006, there were an estimated 2.3 million children living with HIV. The increasing
number of child deaths due to AIDS threatens to reverse many of the recent gains of child
survival programmes. Moreover, the socio-economic impact of HIV/AIDS on children is
profound. As their parents fall sick and die of AIDS, children undergo a long trail of painful
experiences such as: economic hardship, withdrawal from school; lack of love, attention and
affection; psychological distress, stigma, discrimination and isolation, and malnutrition and
illness. Cumulatively, there are a total of 16 million children worldwide who have become

orphans because their parents died of AIDS (31).
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Figure 3: Internal Structure of HIV
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Pathogenesis of HIV
Natural history of HIV-1 infection encompasses an acute/ primary phase that lasts for months,

followed by a clinically latent phase that typically lasts for few years and ultimately by the
collapse of immune system that characterized AIDS. Pattern of commonly detected HIV-specific

immune responses and plasma viral RNA level is shown in Fig. 4. (31) .

Figure 4: Immunological and virological events in natural course of HIV infection
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AIDS Stage

The gradual decrease in CD4 T lymphocytes cells (below 200 cells/fmm3) ultimately results in
loss of control over the immune response and various opportunistic infections start appearing.
This is the terminal stage of HIV infection and called as AIDS. Common opportunistic infections
include Pneumocystis cariniil pneumonia, cryptococcal meningitis, and oral and oesaphageal
candidiasis. Recurrent activation of Herpes zoster and malignancies such as non-Hodgkin’s
lymphoma are more commonly seen during this phase. Symptoms such as night sweats, fever,
diarrhea, profound weight loss and fatigue are commonly seen during this period (31).

Factors influencing HIV disease progression

The rate of progression of HIV disease is usually influenced by a number of factors. Prominent
among those are age at acquisition of HIV infection, genetic factors, other diseases such as
tuberculosis and hepatitis, nutrition etc.

Genetic factors also influence the disease progression. One of the prominent example is mutation
in CCR5 gene. Heterozygosity for A32 mutation in CCR5 gene is associated with slow disease
progression. HLA alleles such as B27 and B57 are associated with slower progression of the
disease. The influence of genetic factors on the disease progression has not yet been fully
understood.

Besides genetic factors coinfections such as tuberculosis, Hepatitis B and helminthic infections
also accelerate the disease progression. Malnutrition and vitamins and micronutrient deficiencies
may also be associated with rapid progression to AIDS (13).

WHO clinical staging of HIV-related disease in adults and adolescents aged 15 years or
more

The revised WHO clinical classification of HIV-associated disease is designed to be used in
patients with confirmed HIV infection. Along with measurement of the CD4 T lymphocytes
count, where available, the staging system is used to guide decisions on when to start
prophylaxis for opportunistic infections (Ol) and when to start and switch antiretroviral therapy
(ART) (31).
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Table 1. WHO clinical Staging of established HIV infection

HIV-associated symptoms

WHO clinical stage

Asymptomatic 1
Mild symptoms 2
Advanced symptoms 3
Severe symptoms 4

(46)

Table 2 . Revised WHO Clinical staging of HIV related disease in adults and adolescents

aged 15 years or more

Clinical stage 1

Asymptomatic
Persistent generalized lymphadenopathy

Clinical stage 2

Moderate unexplained weight loss
(<«10% of presumed or measured body weight)'

Herpes zoster

Angular cheilitis
Recurrent oral ulceration
Papular pruritic eruptions
Seborrhoeic dermatitis
Fungal nail infections

Recurrent respiratory tract infections sinusitis, tonsillitis, otitis media and pharynagitis)
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Clinical stage 3

Unexplainedi severe weight loss (=10% of presumed or measured body weight)
Unexplained chronic diarrhoea for longer than one month
Unexplained persistent fever (above 37.6°C intermittent or constant,
for longer than one month)
Persistent oral candidiasis
Oral hairy leukoplakia
Pulmonary tuberculosis (current)
Severe bacterial infections (such as pneumonia, empyema, pyomyositis,
bone or joint infection, meningitis or bacteraemia)
Acute necrotizing ulcerative stomatitis, gingivitis or periodontitis
Unexplained anaemia (=8 g/dl), neutropaenia (<=0.5 x 10° per litre)
or chronic thrombocytopaenia (=50 x 102 per litre)

Clinical stage 4"

HIV wasting syndrome
Pneumocystis pneumonia
Recurrent severe bacterial pneumonia
Chronic herpes simplex infection (orolabial, genital or anorectal
of more than one month’s duration or visceral at any site)
Oesophageal candidiasis (or candidiasis of trachea, bronchi or lungs)
Extrapulmonary tuberculosis
Kaposi's sarcoma
Cytomegalovirus infection (retinitis or infection of other organs)
Central nervous system toxoplasmosis
HIV encephalopathy
Extrapulmonary cryptococcosis including meningitis
Disseminated non-tuberculous mycobacterial infection
Progressive multifocal leukoencephalopathy
Chronic cryptosporidiosis (with diarrhoed)
Chronic isosporiasis
Disseminated mycosis (coccidiomycosis or histoplasmosis)
Recurrent non-typhoidal Salmonella bacteraemia
Lymphoma (cerebral or B-cell non-Hodgkin) or other solid HIV-associated tumours
Invasive cervical carcinoma
Atypical disseminated leishmaniasis
Symptomatic HIV-associated nephropathy or symptomatic HIV-associated cardiomyopathy

2.3. CD4 T lymphocytes in disease progression

(46)

The CD4 T lymphocytes; a subpopulation of the lymphocytes also known as T helper cells, are

coordinators of the body's immune response, e.g., providing help to B cells in the production of

antibody, as well as in augmenting cellular immune response to antigens.

The “CD” or cluster of differentiation is a protein expressed on the surface of the cells of the

hematopoietic system. The expression of these proteins is used in lymphocyte nomenclature.

Over 300 CD molecules have been reported so far. These proteins are often associated with the

specific function of the cells. Cells with different functions express different CD molecules (for

eg: CD3+ cells are total T lymphocytes, CD4+ cells are T helper cells, CD8+ cells are cytotoxic

T lymphocytes and CD19+ are B lymphocytes) (31).
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CD4 T lymphocytes occupy the central position in regulating immune functions. CD4 T
lymphocytes are the primary targets of HIV. The relentless destruction of CD4 T lymphocytes by
HIV, either directly or indirectly, results in the loss of HIV-specific immune response, recall
antibody response and, finally, non-specific immune response in the AIDS stage (31).

CD4 T lymphocytes and HIV

Within hours of exposure to HIV, CD4 T lymphocytes are found to be infected showing active
viral replication. The infected CD4 cells release virions by budding through the cell membrane
or by lysis of the infected cells. The released virus particles then infect uninfected CD4 T
lymphocytes. CD4 T lymphocytes also serve as important reservoirs of HIV: a small proportion
of these cells carry HIV provirus integrated in the host DNA without active virus multiplication.
During the primary HIV infection, the number of CD4 T lymphocytes in the bloodstream
decreases by 20% to 40%. HIV brings about the lysis of HIV infected cells (31).

Laboratory guidelines for enumerating CD4 T lymphocytes in the context of HIV/AIDS
Infected cells as well as bystander uninfected cells enumerate using various mechanisms such as
lysis of the cells infected with HIV. Billions of CD4 T lymphocytes may be destroyed every day,
eventually overwhelming the immune system's regenerative capacity. In acute HIV-1 infection,
in addition to the decline in CD4 T lymphocytes counts, qualitative impairments of CD4 T
lymphocytes function are detected. The impairment of HIV-1-specific CD4 T lymphocytes
function occurs very early in acute infection. Following acute primary HIV infection, one may
remain free of HIV-related illnesses, often for years, despite ongoing replication of HIV in the
lymphoid organs and relentless destruction of the immune system. However, during the period,
the immune system remains sufficiently competent to provide immune surveillance and to
prevent most infections. Although the decrease in the total number of T lymphocytes marks the
decrease in immune competence, sometimes the quantitative loss of CD4 T lymphocytes may not
be matched by the qualitative functions. A number of assays such as cytokine induction, antigen
induced proliferation, measurement of activation markers etc. can assess the functions of
lymphocytes. However, the total CD4 T lymphocytes number still remains the most robust
marker of immune competence (31).

The progressive loss of CD4 T lymphocytes eventually results in the loss of an ability to mount

desirable immune response to any pathogen and vulnerability to opportunistic pathogens
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characteristic of AIDS. The estimation of peripheral CD4 T lymphocytes counts is relied upon
for taking a decision on initiation of ART (31).
Figure 5: FACS Count micro bead-based system

(48)

The estimation of peripheral CD4 T lymphocytes counts has also been used as a tool for
monitoring disease progression and the effectiveness of antiretroviral treatment (ART). The
changes in the CD4 T lymphocytes counts are important indicators of the response to ART. HIV
plasma virus load is a sensitive indicator of the progression of HIV disease. However, due to the
relatively high cost of virus load estimation, the CD4 T lymphocytes count remains the most
important key indicator for initiation and monitoring of ART and a measure of the effectiveness
of the treatment in clinical trial evaluations.
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Table 3. CD4 levels in relation to the severity of immunosuppression

Age
Up to 12 13-59 5 years or
Immune status months months over
Not significant immunosuppression >35% >25% >500/mm?
Mild immunosuppression 25-34% 20-24% | 350-499/mm?
Advanced immunosuppression 20-24% 15-19% | 200-349/mm?
Severe immunosuppression <20% <15% <200/mm3

(39)

Table 4: Starting antiretroviral therapy by CD4T lymphocytes count

WHO
clinical CD4 count available
staging
1 Treat if CD4 count <200 cells/mm®
2
3 Ceneral principles
e Consider treatment if CD4 count <350 cells/mm?® but initiate
before CD4 count drops below 200 cells/mm?
In the case of pregnancy or TB
e  Start ART in all HIV-infected pregnant women with WHO
stage 3 disease and CD4 count <350 cells/mm?®
e Start ART in all HIV-infected patients with CD4 count <350
cells/mm?® and pulmonary TB (WHO stage 3) or severe
bacterial disease
4 Treat irrespective of CD4 count
(extrapulmonary TB is WHO stage 4 disease)

(48)
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2.4. Lymphadenopathy the main symptom of HIV infection

Lymphadenopathy (LA) is usually translated as a ‘lymph gland disease’. Typically the affected
lymph nodes are swollen so the meaning of this definition has transformed to ‘the enlarged
lymph nodes’. So LA is an enlargement of the LNs of more than 2 cm and this symptom must be
present for at least 3 months in two or more LNs. However the term LA refers to the lymph
nodes that are abnormal not only in size, but also in consistency, location and mobility (9).

A simple and clinically useful system of classification of LA is to identify localized LA and the
generalized LA. The localized LA is when lymph nodes are abnormal only in one region of the
body. The generalized LA can be stated when the lymph nodes are enlarged or abnormal in two
or more noncontiguous areas. The generalized LA is an indication that a systemic disease is
present, so further investigation is therefore necessary. Distinguishing between the localized and
the generalized lymphadenopathy is a very important step in the evaluation of a patient and helps
to determine the differential diagnosis.

Lymphadenopathy is frequently a symptom deriving from an obvious cause, but in some cases,
when the root of the abnormal lymph node or lymph node group is less clear further diagnostic
investigation should take place. It is a diagnostical challenge to be able to distinguish between a
self-limiting LA and a LA that is caused by a serious disease (9).

The majority of localized lymph nodes are seen in the head and neck region, less in inguinal
region and seldom in axillary lymph node groups. A supraclavicular localized LA is frequently
identified as a malignant enlargement so further investigation of this type of localized LA is
essential. Basically when a localized LA is identified further physical examination becomes
crucial not to miss a generalized LA and to be able to diagnose the abnormal lymph nodes in
other regions of the body. Due to the fact that the generalized LA is an indication of a systemic
disease a biopsy is an absolute necessity when the reason for the LA is not clear after the initial
evaluation. The biopsy should be made on the most abnormal and preferably the largest LN and
not on the LN that is most accessible. Patients with unexplained localized LA who have
constitutional symptoms or signs, risk factors for malignancy or LA that persists for 3 or 4 weeks
should also undergo a biopsy.

Lymphadenopathy is one of the profound and persistent signs during the progression of the HIV
infection. The HIV virus infects primarily the CD4 lymphocytes therefore the lymph nodes are
commonly involved during all the stages of the infection. LA is also one of the first, earliest
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symptoms and signs of the HIV infection. It is seen among other general symptoms typical for a
retrovirus infection and associated with a change in peripheral blood counts, a lymphocytosis (9).
The syndrome of ‘persistent generalized lymphadenopathy’ was described as one of the first
symptoms of HIV infections. This type of LA is present throughout the life of the patient. The
swelling in atypical areas is regularly present such as supracondylar and submandibular regions.
This is usually accompanied with symptoms of fever with night sweats, malaise, weight loss of
more than 10% in 6 months and diarrhea. Therefore LA is the most consistent symptom of HIV
infection throughout the progression of the clinical course.

There are various types of LN abnormalities in HIV positive patients: reactive lymphadenitis,
granulomatous lymphadenitis, with a further division to tuberculous and non tuberculous
subtype, pyogenic lymphadenitis and fungal lymphadenitis, also malignancies are regularly seen
such as Kaposi sarcoma Hodgkin, non-Hodgkin lymphomas, carcinomas and metastasizes (31).

Physical examination of the patient with lymphadenopathy: how to examine and what to
look for?

A clinical practitioner that encounters a lymphadenopathy should make a detailed anamnesis of
the patient’s medical history and interrogate him/her about present symptoms, complaints and
the Progression of LA (9).

Physical examination

After a detailed anamnesis and medical history of the patient a careful physical examination
should follow. Special attention should be given to the lymph nodes. Characteristics of the
enlarged lymph node have to be carefully examined. It is very important to estimate the size and
the consistency of the nodes. When an evaluation of a localized LA takes place a careful
examination of the region from which the lymph drains to this particular LN has to be made.
Attention should be given to identify the presence of skin lesions, evidence of infection or
inflammation and the tumors. Careful examination of the whole body has to be made to be able
to exclude the generalized LA with the presence of abnormal lymph nodes in the other regions of
the body. Each examination should include a careful palpation of anterior and posterior cervical
LN, submandibular, axillary and inguinal lymph nodes. When a lymph node is detected, the
following characteristics have to be estimated: size, pain/tenderness, consistency, matting and

location (9).
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Lymphadenopathy in HIV-positive patients as a result of opportunistic infections

During the progression of HIV infection weakening and deterioration of the immune system
slowly takes place. The number of CD4 cells declines making the patient vulnerable and
susceptible to various infections, especially opportunistic infections.

When a patient still has the amount of 600 or more per pul CD4 cells, the immune system remains
Protective enough against opportunistic infections. But when the counts of CD4 further decline
and reach a number of fewer than 350 cells per pl the immune system is becoming to be
impaired and risk for associated infections increases. When the AIDS phase is reached there is an
imminent risk and the infection can lead to serious complications.

In such cases the relation between HIV and the following infections can be described:
Tuberculosis (TB), Nontuberculous mycobacteriosis, Cytomegalovirus, Pneumocystis jirovecii,

Fungi, Toxoplasmosis, Mycoplasmosis, Cryptococcosis and Clastridiosis (9).

2.5. FNA

Fine needle aspiration (FNA) cytology is an important technique done to identify cause of LAP.
This method is cost-effective, with a fairly low risk and provides a rapid diagnosis. Studies have
shown that FNA cytology has an established role in the differential diagnosis of infection,
persistent generalized lymphadenopathy and malignancy in HIV-infected patients (9).

Fine needle aspiration cytology (FNAC) is an accepted first line investigation for mass lesions,
which may be targeted by palpation or a variety of imaging methods. Although FNA cytology
has been shown to be a cost-effective, reliable technique its accurate interpretation depends on
obtaining adequately cellular samples prepared to a high standard. Its accuracy and cost-
effectiveness can be seriously compromised by inadequate samples. Although cytopathologists,
radiologists, nurses or clinicians may take FNAS, they must be adequately trained, experienced
and subject to regular audit. The best results are obtained when a pathologist or an experienced
and trained biomedical scientist (cytotechnologist) provides immediate on-site assessment of
sample adequacy whether or not the FNA requires image-guidance. In our country FNA is done
and interpreted by anatomic pathologists. Ayder there are three anatomic pathologists and one
has subspecialized in cytopathology who can do FNAC and interpret results much better than

others.

21



Lowe and colleagues describe a study on 62 HIV-positive patients. The total amount of FNA
cytology procedures was 73 and different LN groups were investigated: axillary (17%), cervical
and supraclavicular (29%), inguinal (15%) and other (2%). The most common diagnosis was
persistent generalized LA (50%) followed by infection (22%) and malignancy (18%);
inflammation (10%) was also observed (9).

An Indian study also performed a study on FNA cytology of the LN. Their goal of the research
was to evaluate FNA as a guiding tool to diagnose the etiology of the LA. They also tried to find
out if this method was useful in finding undiagnosed HIV positive cases with already a present
symptom of persisting LA. The research was made on 1082 LA cases and the incidence
discovered and previously Undiagnosed HIV positivity was 23%. People with an undiagnosed
HIV are unaware of their infection and are transmitting the virus further. So a diagnosis of HIV
is crucial and clinicians should always keep a possibility of HIV positivity in mind when they
encounter patients with unexplained and persistent LA (9).

Organization of service

The provision of a comprehensive FNA service should be under the direction of a named
pathologist with responsibility for overseeing all its aspects, working in conjunction with the
clinicians involved in the service. The pathologist is usually the head of the cytopathology
section of a cellular pathology department, which in the UK refers to combined histopathology
and cytopathology departments. In large departments the responsibility may be delegated to
another cytopathologist in the same department who is directly involved in FNA cytology (31).
Who should take the specimen?

The responsibility for taking FNAs should lie in the hands of individuals who have a sufficient
FNA workload to gain and maintain the necessary expertise and who are subject to clinical audit.
In many centers cytopathologists take specimens directly from patients with palpable lesions, but
in others radiologists and clinicians take most of the aspirates. There are three levels of skill
required in providing a safe and reliable FNA service; taking the sample, preparing it, and
interpreting the findings. The interpretation is made in the context of the clinical findings and the
results of other investigations and is dependent on obtaining adequate samples and preparing
them to maximize their diagnostically relevant information. Cytopathologists should be able to
acquire all these skills and are well placed to provide a high quality FNA service.

Cytopathologists have been shown to perform well in terms of taking adequate FNAs and it has

22



long been known that training and experience are important. It has been shown that clinicians
carrying out relatively few aspirates with a high turnover of trainees may perform poorly in
terms of specimen adequacy even when given prior training by cytopathologists. Good results
may be achieved in combined services where cytopathologists take FNAs from palpable lumps
alongside clinicians or radiologists using US-guidance when necessary. An important ingredient
seems to be the presence of a cytopathologist to assess sample adequacy. Deep-seated or
impalpable lesions in which ultrasound or radiological guidance is required to target the lesion
are usually carried out by radiologists or, in the case of endoscopic and endobronchial US-guided
FNAs, by gastroenterologists, chest physicians or specialist nurses as will be considered in a later
section. Providing the aspirator is well trained, has sufficient practice to maintain his or her
skills, has a close working relationship with the cellular pathology department and is subject to
clinical audit, there should be no difficulty in their achieving a high quality service. FNAs should
not be taken by unsupervised staffs who have no training in the technique, staff who do not take
such aspirates regularly, or who are unaware of the risks and complications (31).

Figure 6; lymphadenopathy

Lymphatic TB (Scrofula)
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3. STATEMENT OF THE PROBLEM

Tuberculosis and infection with HIV constitute the major burden of infectious diseases in
resource-limited regions such as African and Asian countries. When both infections occur in the
same individual, this coinfection can result in diagnostic and therapeutic challenges due to the
peculiar clinical picture that is seen with TB—HIV coinfection. Tuberculosis is one of the earliest
opportunistic infections seen in HIV-infected individuals and is the leading cause of death in
these patients. The prevalence of TB— HIV coinfection globally is about 13% but much higher in
African countries which have the highest burden of HIV infections.

Mycobacterium tuberculosis (MTB) and Human Immunodeficiency virus / Acquired
Immunodeficiency remain the most common infectious disease in resource limited countries.
Mycobacterium tuberculosis — HIV co infection causes therapeutic and diagnostic challenges and
in turn poses immense pressure on health care agencies in such countries where the populations
of coinfected individuals are ever increasing. At least one-third of the 33.3 million people living
with HIV worldwide are infected with TB. Persons co-infected with TB and HIV is 20-30 times
more likely to develop active TB disease than persons without HIV. In patients dually infected
with Mycobacterium tuberculosis and HIV, both the organisms together will accelerate the
deterioration of the immune system especially CD4 cells resulting in early death if untreated.
Diagnosis of TB in HIV infected patients may be delayed because of atypical clinical
presentations and involvement of inaccessible sites (EPTB) and low sputum smear positivity.
The co-infection of HIV and tuberculosis is characterized by the appearance of multidrug-
resistant tuberculosis (MDRTB) and which are very difficult to treat and increase the mortality
rate. And the most frequent forms of tuberculosis affect lymph nodes (lymphadenitis)
predominantly in the neck region.

In developing countries, TB has remained an important public health problem, exacerbated in the
last decade by poverty, war, demographic changes and the rapid spread of HIV with case rates

increasing by an average of 7% per year after 1985 in 20 sub-Saharan African countries.’
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4. SIGNIFICANCE OF THE STUDY

TB is the most frequent opportunistic infection in HIV infected patients and more than 25% of
TB patient are co infected with HIV, HIV infected patients often presents with un usual clinical
manifestations particularly extrapulmonary TB accounts for approximately 20% of all TB cases
and the lymph node are the most frequent extrapulmonary site. HIV changes the pathogenesis of
tuberculosis causing a progressive loss of immunity at the cellular level which leads to a
significant increase in the risk of tuberculosis among HIV positive patients.

The gap identified is that the clinical course of TB disease is altering due to HIV infection with
increasing number of smear negative and EPTB, so that TB disease is more likely to be
disseminated and more difficult to diagnose and treat as the immunosuppression progress .

The significance of this study is firstly that the real burden of TBLN among HIV patient related
to their CD4 count and cytomorphological pattern is not done previously and well known in
Mekelle ACSH. Secondly it can improve diagnosis and treatment of TBLN among PLHIV and
finally it will minimize risk of progression of morbidity, mortality and delay in the diagnosis and

treatment of HIV-TB co infected patients.

5. OBJECTIVES

5.1. General objectives
Tuberculosis Lymphadenities among people living with HIV/AIDS and its correlation to CD4
count, cytomorphological pattern and clinical Diagnosis, In Mekell University Ayder

Comprehensive Specialized Referral Hospital

5.2. Specific objectives

- To determine prevalence of tuberculosis lymphadenitis among people living with HIV/AIDS
- To assess the patterns of CD4 count among HIV positive patients with TBLN

- To observe cytomorphological pattern of TBLN in HIV positive individuals

- Toassess correlation of clinical diagnosis and morphologic diagnosis
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6. METHODS AND MATERIALS

6.1. Study design and period
Hospital based cross sectional study design was conducted among HIV-positive patients who
develop lymph node during their visit on ART who have all the data needed for the purpose of

higher research at Mekelle University Ayder Referral Hospital from January 2019 to June 20109.

6.2. Study area
The study was conducted at Mekelle University Ayder comprehensive specialized Hospital in
Mekelle city located at a distance of 760 Km away from Addis Ababa to the northern part of
Ethiopia with a total population of > 400,000. The hospital is a referral hospital in Tigray region
which has a primary role on the identifying and solving of the regional health problems. It has a
total of 400 beds with specialty service of internal medicine, surgery, guyni & obstetrics,
pediatrics, dermatology& STD, orthopedics, radiology, psychiatry, dentistry, forensic medicine
and pathology. In the department of pathology there are three well experienced anatomic
pathologists one of which is a cytopathologist in subspecialty who is mainly engaged in doing

FNAC, body fluids and interpreting the microscopic pictures.

6.3. Source population

The source population was all HIV-infected patients visiting on ART at Mekelle University
Ayder comprehensive specialized Hospital located in Mekelle city.

6. 4. Study population

From the HIV-infected patients visiting ART at Mekelle University Ayder Referral Hospital
those who develop lymph node were selected statistically by a cross sectional convenience
sampling and used as study population. Study participants will be screened for development of

lymphadenopathy once during the study period.

6.5. Inclusion and exclusion criteria

6.5.1. Exclusion criteria
HIV positive patients with no lymphadenopathy, patients on HAART and patients card files with
incomplete data of one of the variables were excluded from this study.
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6.5.2. Inclusion criteria
HIV positive patients who develop lymph node, patient’s card files with complete data of the

variables and patient’s not on HAART were included in this study.

6.6. Study Variables
Socio demographic characteristics, CD4 count cytomorphological pattern and clinical diagnosis
were considered as explanatory variables; Tuberculosis lymphadenitis status of HIV-infected

patients was considered as outcome variables of this study.

6.6.1. Dependent variables

Tuberculosis lymphadenitis characteristics in patients living with HIV/AIDS

Site of LAP - Duration of LAP
appearance of Lymph Node - Size of Lymph Node
Aspiration appearance - Consistency of lymph node

mobility of Lymph node

6.6.2. Independent variables

- Age - Sex

- CD4- count - HIV stage of patient -
- morphological (microscopically) diagnosis - religion

- Clinical Diagnosis - educational status

- Patient type

6.7. Sample size and sampling techniques

Sample size was calculated using single population proportion formula. A total of 90 HIV-
infected patients and develop lymphadenopathy Will be included in the study considering, 95 %
of confidence interval and 5% degree of accuracy required. That is, the allowed deviation from
the true proportion in the population. Study participants will be selected through cross sectional
study method among HIV infected patient during the study period.
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The sample size was determined using single population formula for estimating single population
proportion from the infinite population. The formula for calculating the sample size (n) would
be:

n* = (za/2)> P (1-P)
dZ

Where

N= sample size from the population

P= the lowest expected prevalence of TBLN among HIV positive patients in southern part of
Ethiopia, Butajira (6.3%). (30)

Z= standard normal distribution at 95% confidence limit =1.96

D= allowable error = (5% = 0.05)

n* = (1.96)2x0.063(1-0.063)
(0.05)2

= (1.96)2 x 0.063 (1-0.063) / (0.05)2
=3.842 x 0.063 (0.937) / 0.0025

= 3.842 x 0.0590 / 0.0025

= 920

6.7.1. Data collectors and data collection tools

Pretested semi-structured questionnaire was used for data collection. ART Department senior
staffs and technicians will participate in the assessment of the files and documents with reports.
With the help of the professionals, first the documents was pre-assessed for their reports then the
variables specific to HIV will be selected by the professionals using the data’s found from ART
data’s each data will be cross matched if there is assessment bias. Convenience sampling
method will be used as sampling method among the HIV positive patients on ART who have

developed lymphadenopathy for the purpose of our variable comparison.
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6.7.2. Quality assurance

The data collector’s staffs and Technicians were expected to have the knowledge and additional
short training was given about the reviewing of this documentation. In analytical case; most of
the processes was performed by the laboratory professionals( use SOP’s and control) even
though the nurses or technicians will be participated that is; the files in the computer as well as
hard copy files will be checked for all the results to insure data quality.

6.7.3. Data processing and analysis

Cross-sectional data for Tuberculosis lymphadenities in HIV patients was entered in to
computer, Analysis and interpretation was done using spss-version-23, statistical package, and
Chi-square test was also done to determine associations.

Patients were contacted during their routine visit to ART center. Informed written consent was
obtained from all patients after explaining them nature of the study. Data was collected from
patient card files of Mekelle university Ayder Comprehensive specialized Hospital ART clinic
after checking the completeness of patient’s necessary information like age, sex and fine needle
aspiration cytology results. Data was entered and analyzed using SPSS version 23. Chi-square
test was done to determine associations and to correlate cytomorphological pattern clinical
diagnosis and CD4 count with. A 2 x 2 analysis was done to test the degree of correlation. A P <

0.05 was considered as significant.

6.7.4. Ethical consideration

This study will obtain an ethical clearance from Scientific and Ethics Research Office (SERO),
Addis Ababa University college of health Science school of Medicine Department of pathology
There was a formal letter from director of Mekelle university Ayder comprehensive specialized
referral hospital and this was expected to fulfill the formality and the confidentiality of the data

was maintained and will be analyze.
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7. RESULT AND DISCUSSION
7.1. Result

Socio-demographic and other factors

In this study A total of 90 HIV positive patients who referred to ART unit for follow up and
those who develop lymph node were included ; of whom 52(57.8%) were female patients and
38(42.2%) were male patients. The female to male ratio is 1.36:1 .the minimum age found was 4
and maximum age was 58.the majority of patient were in age group 19-30 (40/90,44.4%)
followed by 31-42(26/90,28.2%).the mean age the study subject was 30.6 ranging from 4-58.

Table 5: Demographic characteristics of patients

Gender

Male 38 42.2% Male Female
Female 52 57.8%

Age group

<18 9 0.1% 5 4

19-30 40 44.4% 19 21
31-42 26 28.9% 10 16

>42 15 16.7% 4 11

Educational Status

No formal Education 16 17.8% 5 6
primary school 32 35.6% 15 11
2secondary school 28 31.1% 9 12
College 14 15.6% 9 23
Religion

Orthodox 58 64.4 % 25 33
Muslim 23 25 % 9 14
Catholic 6 6.5 % 4 2
Protestant and others 3 3.2% 0 3

Patient Type
Out patient 85 94.4 % 36 49
In patient 5 5.6 % 2 3

30



Prevalence of Tuberculosis lymphadenitis and pattern of cytomorphological Diagnosis

The overall prevalence of Tuberculosis lymphadenitis was found to be (n = 17/90, 18.9 %).
Tuberculosis  lymphadenitis emerged as the 2nd most frequent infection among
Cytomorphological pattern of lymphadenopathy to be associated with HIV infected patients
across the total range of CD4+ next to reactive hyperplasia(n=62/90,68.9%), followed by
pyogenic lymphadenitis (n=7/92,7.6%),and Hodgkin lymphoma(n=4/90,4.4%). So Tuberculosis
lymphadenitis was found to be prevalent among (n=17/90, 18.9%) of patients who are HIV
positive and develop lymphadenopathy Of which (n=3/17, 17.6%) caseous necrosis,
,(n=4/17,23.5%) Epitheloid granuloma,(n=8/17,47%) caseous necrosis and Epitheloid granuloma

and finally (n=2/17,11.7%) polymorphs and macrophages without granuloma.

Table 6: General Characteristics of Lymphadenopathy based on Cytomorphological
pattern

Frequency | percent Valid percent | Commutative %
Caseous necrosis
(TBLN) 3 33 33 33
Epitheloid  granuloma
(TBLN) 4 4.4 4.4 7.8
Caseous necrosis and
Epitheloid granuloma
(TBLN) 8 8.9 8.9 16.8
Reactive hyperplasia 62 68.9 68.9 85.6
Pyogenic lymphadenitis 7 7.8 7.8 93.3
Hodgkin lymphoma 4 4.4 4.4 97.8
Polymorphs
and macrophages 2 2.2 2.2 100
90 100 100
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Figure 7. General characteristics of lymphadenopathy based on cytomorphological pattern.
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Table 6.1; General characteristics of lymphadenitis based on cytomorphological pattern

Caseous necrosis only 3 17.6
Epitheloid granuloma only 4 23.5
Caseous necrosis and Epitheloid granuloma 8 47.0
Macrophages without granuloma 2 11.7
Total 17 100.0
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Figure 8. Microscopically cytomorphological pattern

©

A = Granulomas(H&E10X).& (40X), B= Caseousnecrosis(H&E10X), C= FNAC lymph node sme:
granuloma (MGG stain, 40X), D =FNAC lymph node smear showing caseation (MGG stain, 40X)|

General characteristics Tuberculosis lymphadenitis positive patients and their CD4+ count
The CD4 count of Tuberculosis lymphadenitis among Cytomorphological pattern of
lymphadenitis who were HIV positive with CD4+ count less than 200/mm3 found to be highest
(n=13/17,76.5%) followed by,200-349/mm3(n=2/17,11.8%),350-499/mm3 (n=1/17,5.9%) and
similarly>500/mm3 (n=1/17,5.9%). As to pyogenic lymphadenitis(n=6/8,75%)are in the range of
CD4 count between 200-500/mm3 and (n=2/8, 5.9%) are less than 200/mma3. the others
including reactive hyperplasia scores(n=5/61,8.1%) <200/mm3.(n=56/61,91.8%) between 200-
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500/mm3 finally Hodgkin lymphoma score (n=1/4,25%,) <200/mm3 and (n=3/4,75%) between
200-500/mma3 of the total morphological pattern .

Of the tuberculosis lymphadenitis among Cytomorphological pattern of lymphadenitis who were
HIV positive with CD4 count less than 200/mm3, caseous necrosis only (3/3,100%), Epitheloid
granuloma (3/4,75%), caseous necrosis and Epitheloid granuloma(6/8,75%) and macrophage and

polymorphs without nuclei (1/2,50%).

Table 7; characteristics of Morphological pattern and CD4+ count category of HIV patient
cross tabulation

CD4 category of study participant Total
>500 350-349  200- <200
349
Morphological | Caseous necrosis only (TBLN)
pattern of 0 0 0 3 3(100%)
LAP (100%)
Epitheloid granuloma only
(TBLN) 0 1 0 3(75%) | 4(100%)
Caseous necrosis and
Epitheloid granuloma(TBLN) 1 0 1 6(75%) | 8(100%)
12.5% 12.5%
Reactive hyperplasia
26(42.6%) 13(21%) 17 5(8.2%) | 61(100%)
27.9%

Pyogenic lymphadenitis
3(37.5%) | 1(12.5% | 2(25%) | 2(25%) | 8(100%)
Hodgkin lymphoma

0 2(50%)  1(50%) 1(25%) @ 4(100%)
Polymorphs and macrophage
with out granuloma(TBLN) 0 0 1(50%) | 1(50%) | 2(100%)
Total 30 17 22 21 90

(33.35)  (18.9%) (24%)  (23%)  (100%)
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Figure 9. Tuberculosis lymphadenitis positive patients and their CD4+ count pattern

Tuberculosis lymphadenities positive patients and their corresponding CD4
count pattern
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Table 8; Tuberculosis lymphadenitis positive patients and their CD4+ count category(cross
tabulation)

CD4 category of study participant

Total
>500 350-499 200-349 <200
Yes 1 1 2 13 17
TBLN +ve (5.9%) (5.9%) (11.8%) 76.5% 100%
No 29 16 20 8 73
(39.7%) (21.9%) (27.4%) (11%) (100%)
Total 30 17 22 21 90
33.3% (18.9%) (24.4%) (23.3%) (100%)
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Characteristics of Clinical diagnosis versus morphological diagnosis

of Tuberculosis lymphadenitis among HIV positive patients.

Cytomorphological pattern of Tuberculosis lymphadenitis was found to be prevalent among
(n=17/90, 18.9%) of patients who are HIV positive and develop lymphadenopathy. The
remaining (n=83/90, 92.2 %) include pyogenic lymphadenitis (7.8%),reactive
hyperplasia(68.9%) and Hodgkin lymphoma(4.4%). As to the clinical diagnosis
(n=50/90,55.6%) of the patients was diagnosed clinically as Tuberculosis lymphadenitis The
remaining also diagnosed clinically as (n=32/90,35.6%) reactive
hyperplasia(n=5/90,5.6%)pyogenic  lymphadenities and (n=3/90,3.3%) lymphoma .So
Tuberculosis lymphadenitis is over diagnosed by 36.7%,reactive hyperplasia under diagnosed
by(33.3%), pyogenic lymphadenities under diagnosed by (2.2%) and finally lymphoma under
diagnosed by (1.1%) in clinical Diagnosis compare to morphological Diagnosis.

Table; 9 cross tabulation of clinical diagnosis and morphological diagnosis characteristics
of Tuberculosis lymphadenitis HIV positive patients

CD4 category of study participant
>500 350-349 | 200-349 | <200 Total
Caseous  necrosis  only | 3 0 0 0 3
(TBLN)
Morphological | Epitheloid granuloma | 4 0 0 0 4
Diagnosis (el
Caseous necrosis and 5 3 0 0 8
Epitheloid
granuloma(TBLN)
Reactive hyperplasia 29 25 3 4 61
Pyogenic lymphadenitis 5 2 0 1 8
Hodgkin lymphoma 2 2 0 0 4
Polymorphs and macrophage | 2 0 0 0 2
without granuloma(TBLN)
50 32 3 5) 90
Total
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Figure 10. Correlation of morphological and clinical Diagnosis

correlaton of morphological and clinical diagnosis
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Stage of HIV and morphological diagnosis of Tuberculosis lymphadenitis HIV positive

patients

Among All patients who are positive for HIV and develop lymphadenopathy those with
morphologic pattern of Tuberculosis lymphadenitis (n=13/17,76.5% were categorized under
stage 1V followed by pyogenic lymphadenitis(n=1/7,14.3% stage 1V, n=6/7,85.7% stage I,1l and
[11). Majority of the remaining cytomorphological pattern like reactive Tuberculosis
lymphadenitis (n=7/62,11.3%) stage IV the others are belong to , I,I1 and III) finally Hodgkin

lymphoma lies at stage | and stage I11.
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Table 10; Stage of HIV and morphological diagnosis of Tuberculosis lymphadenopathy

Stage | Stage Il  Stage Ill Stage IV

Caseous necrosis only (TBLN) 3 0 0 0

Epitheloid granuloma (TBLN) 4 0 0 0
Morphological ~ Caseous necrosis and 5 3 0 0
Diagnosis Epitheloid granuloma(TBLN)

Reactive hyperplasia 29 25 3 4

Pyogenic lymphadenitis 5 2 0 1

Hodgkin lymphoma 2 2 0 0

Polymorphs and macrophage 2 0 0 0

without granuloma(TBLN)
Total 50 32 3 5

Different status of Tuberculosis lymphadenitis and their major findings among HIV
positive patients

Among 90 HIV positive patients (n=85/90,94.4%) are out patient with site of the LAP of TBLN
at (n=9/17,52.9)cervical and (n=5/17,29.4) axiliary, duration of the LAP with in 1month up to 5
months(n=8/17,47.1%) followed by 6 month up to 1 year (n=5/17,29.4%) ,1-4 weeks
(n=3/17,17.6),as to the appearance of the LAP(n=11/17,64.7%)matted followed by
(n=6/17,35.5%) discrete, with regard to consistency (n=10/17,58.8%)was firm and
(n=5/17,29.4%) soft. the mobility of the LAP shows (n=13/17,76.5%) fixed and (n=4/17,23.5%0
was mobile,. The size of the LAP was (n=7/17, 41.2%) 1-2 cm followed by (n=5/17,29.4%) less
than 1 cm .The aspiration type of the lymphadenopathy was cellular(n=5/17,29.4%) and pus
(n=4/17,23.5%) finally the aspiration type was (n=3/17.17.6%)hemorrhagic and
(n=3/17.17.6)was caseous
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Correlation of Tuberculosis lymphadenitis, CD4+ count, clinical diagnosis and HIV staging

The morphological Diagnosis of HIV positive Tuberculosis lymphadenitis patients found to be
strongly correlated (Pearson’s correlation, 2- tailed) and statistically significance association
with the CD4 pattern, clinical diagnosis and clinical staging of HIV with p- values of 0.000,
0.022 and 0.000 respectively. The CD4 counts of all these patients ranged from 80-850/mm3.
The CD4 count of Tuberculosis lymphadenitis among Cytomorphological pattern of
lymphadenitis who were HIV positive with CD4+ count less than 200/mm3 found to be highest
(n=13/76.5%).

As to the clinical diagnosis (n=50/90,55.6%) of the patients was diagnosed clinically as
Tuberculosis lymphadenitis, So Tuberculosis lymphadenitis is over diagnosed by 36.7%, and
Among All patients who are positive for HIV and develop lymphadenopathy those with
morphologic pattern of Tuberculosis lymphadenitis (n=13/17,76.5% were categorized under

stage IV .
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Table 12; Correlation of Tuberculosis lymphadenitis, CD4+ count, clinical diagnosis and

HIV staging
Gender and TBLN CD4+ category Clinical HIV stage
age category P- Diagnosis p- p-

value @ Of patient | value value

<18
19-30
31-42
>42
Total

17 73 1 1 2 13 12 5 2 2 13

18.9%  81.1% 59%  59% | 11.8% @ 76.5% 71% @ 29. 12 12 | 77

4% % % %
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8. DISCUSSION

Ninety patients living with HIV AIDS and who develop lymph node were seen during the study
period. The age range was 4-58 years with a mean age of 30.6+_11.7years. The female to male
ratio was 1.36:1 of whom 52(57.8%) were female patients and 38(42.2%) were male patients. the
majority of patient were in age group 19-30 (42/90, 46.7 %) followed by 31-42(26/90, 28.9%).

In our study the overall prevalence of tuberculous lymphadenitis among HIV positive patients
who develop lymph node was found to be (n=17/90, 18.9%). Similar study findings showed that
(11%), (14.3%) , (40.5%)and ((42.19%) at ART clinic of Gondar University Hospital, Bayero
University Teaching Hospital Kano Nigeria, Tehran Iran, Manipur India respectively(8),(30),
(41),(13), and (12).

The prevalence of our study was higher among studies conducted in other parts of Ethiopia and
this was firstly due to difference in selection of study population and difference in techniques
(histology, culture). In addition this study was also lower compare to study conducted in India
and Tehran, Iran again due to study subjects (admitted patient) and even though same study unit
used as in India the techniques, quality service and reagents used like May-Grundwald Giemsa
(MGG) used which was not common in our country.

In addition Histological Features of Tubercular Lymphadenitis in HIV Positive Patients studied
by Department of surgical oncology, Pushpadi cancer care center, India (44) % were diagnosis as
Tuberculosis lymphadenitis and were the second most common causes of lymphadenopathy after
reactive hyperplasia (42).

Although lymphadenopathy is one of the most common manifestations at any stage of
HIV/AIDS, it reflects a serious underlying pathology that requires immediate attention. Caseous
necrosis only, malignant lymphoma, Epitheloid granuloma, reactive hyperplasia, pyogenic
lymphadenities and polymorphs and macrophage with or without granuloma was among the
many pattern causes resulting in lymphadenopathy in HIVV/AIDS (80) .

This study showed that caseous necrosis and Epitheloid granuloma accounts together (n=8/17,
47.1%), Epitheloid granuloma only (n=4/17, 23.5%), caseous necrosis only (n=3/17, 17.7%) and
macrophages (n=2/17, 11.8%) was the most encountered cause of lymphadenopathy of patients

who was HIV positive and develop lymphadenopathy. Other findings were also observed in
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study conducted at Departments of Pathology Sri Deva raj URS Medical College, India reveals
caseous necrosis and Epitheloid granuloma accounts (n= 46/84 (55%) ,Epitheloid granuloma (n=
6/29 ,21%),caseous necrosis (n= 25/34,73.5% ) and macrophages (n= 4/34 11.8(15).other studies
in Manipur India show caseous necrosis and Epitheloid granuloma accounts (n= 8/27 (29.6%)
,Epitheloid granuloma (n= 5/27 ,18.5%),caseous necrosis (n= 9/27,33.3% ) and suppurative with
viable neutrophil and macrophages (n=5/27, 18.5%),

Study in tertiary level referral center India smears revealed Epitheloid granulomas with caseous
necrosis in 16.4% of cases, Epitheloid granulomas without necrosis in 14.3% of cases, necrosis
only without Epitheloid granulomas in 39.2% of cases and polymorphs with necrosis with or
without Epitheloid granulomas in 30.1% of cases. (43).Though our study and studies conducted
apart from our study shows slight similarity it lacks consistency on morphologic pattern of cases
even among those made in India alone this shows morphologic diagnostic challenge that need to
be improved by introducing or incorporation of quality control system and using screening test
such as molecular techniques to detect the specific gene like mycobacterium tuberculosis by
polymerase chain reaction.

CD4 testing is useful for determining the degree of immune compromise, and where CD4
facilities are available they should be used to support and reinforce clinical decision-making and
can be used to monitor responses to treatment. CD4 levels in relation to the severity of
immunosuppression can be expressed as Not significant immunosuppression (>500/mm3), Mild
immunosuppression (350—499/mm3) Advanced immunosuppression 200—349/mm3 and Severe
immunosuppression (<200/mma3), (39).

In this study The CD4 count of Tuberculosis lymphadenitis among Cytomorphological pattern
of  lymphadenitis who were HIV positive and  with  lymphadenopathy accounts
(n=13/17,76.5%) less than 200/mm3,(n=2/17,11.8%)200-349/mm3,(n=1/17,5.9%)350-499/mm3
and finally (n=1/17,5.9%) >500/mm3 .similar study show < 200 (58%), (61.11%),(84.8) and
(60.87%) at ART clinic of Gondar University Hospital, Tehran Iran, Department of surgical
oncology India and Gujarat India respectively (8), (13), (42), (3).

The prevalence of tuberculous lymphadenitis among HIV positive patients who develop lymph
node was found to be (n=17/90, 18.9%),However ,The major clinical conditions reported by
HIV-infected persons with lymphadenopathy attending our clinic were (n=50/90,55.6%) of the

patients was diagnosed clinically as Tuberculosis lymphadenitis The remaining also diagnosed
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clinically as (n=32/90,35.6%) reactive hyperplasia,(n=5/90,5.6%)pyogenic lymphadenities and
(n=3/90,3.3%) lymphoma .This study showed that Tuberculosis lymphadenitis is over diagnosed
by 36.7%, other study conducted at Butajira, Southern Ethiopia. Clinical criteria alone over-
diagnosed TBLN by 15.4% compared to histological and/or bacteriological results (30) and
study from 4 sites in different parts of Ethiopia diagnosed as having LNTB suggesting that
TBLN is over-diagnosed in up to 15% of cases.

This result show that studies made in Butajira and other health facilities, situated in districts part
of our country was slightly lower than ours due to study population who were selected suspected
of TBLN and develop lymph node alone and using histology diagnosis and additional
confirmatory tests like culture.

Among All patients who are positive for HIV and develop lymphadenopathy those with
morphologic pattern of Tuberculosis lymphadenitis (n=13/17, 76.5% were categorized under
stage IV which indicate that they are severely immunosuppressed in which TB not limited to
lungs. Systemic illness usually with prolonged fever, night sweats, weight loss. Clinical features
of organs involved, e.g. focal lymphadenopathy, cold abscess, sterile pyuria, pericarditis, ascites,
pleural effusion, meningitis, arthritis, orchitis, lupus vulgaris. Responds to standard anti-TB
therapy.(39) study in Aminu Kano Teaching Hospital, Northern Nigeria shows (33.6%) of the
patients were in WHO stage 1V.(41)The higher percentage of our study compare to others may
indicate delayed of patients in visiting our hospital and delayed in treatment and lack of early
diagnosis .

Among 90 HIV positive patients (n=85/90,94.4%) are out patient with site of the LAP of TBLN
at (n=9/17,52.9)cervical and (n=5/17,29.4) auxiliary, which was very cloth to almost all studies
conducted like in Tehran Iran, The cervical region (63%)and axillary ( 22.2%), URS Medical
College India cervical region (81.3%)and axillary (14%), tertiary level referral center India The
cervical region was involved in 90% cases, followed by axillary (6.4%),Gondar university

cervical region (47.5%)and axillary (19.4%).
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9. LIMITATION
Though Histological diagnosis considered as golden standard test of histopathology examination

this study was done on cytopathology diagnosis of Tubercular Lymphadenitis among HIV
positive who develop lymph node. As per previous study conducted in India the expected
prevalence was 44% which indicate that it needs at least 376 patient sample (biopsy) to be
collected over a period of more than three years.

Even if Biopsy is a medical procedure that involves taking a small sample of body tissue so it
can be examined under a microscope it is an invasive procedure that can create fear in patient
and may receive local anesthetics to numb the area of the biopsy. Some surgical biopsy
procedures require general anesthetics to make you unconscious during the procedure. You may
also be required to stay in the hospital for observation after the procedure and in most cases; the
results of your biopsy are available in a few days. Some samples may need more time to be

analyzed we prefer cytology examination of lymph node.

10. CONCLUSION

Tuberculosis and infection with HIV constitute the major burden of infectious diseases in
resource-limited regions such as African and Asian countries. This coinfection can result in
diagnostic and therapeutic challenges due to the peculiar clinical picture that is seen with TB—
HIV coinfection.

A morphological diagnosis is essential to start anti tuberculous treatment in cases of tuberculous
lymphadenopathy and The CD4T-lymphocyte is one of the most important determining factors
for the occurrence of various opportunistic infections, and has a central role in human defenses
against mycobacteria, which plays the key roles in protective immunity in tuberculosis.

In our study the overall prevalence of tuberculous lymphadenitis among HIV positive patients
who develop lymph node was found to be (n=17/90, 18.9%).Maximum number of tuberculosis
lymphadenitis is seen in the age group of 21-30 years followed with a 31-42 by decreasing trend
in elderly. There was a female preponderance of cases. Tuberculosis lymphadenitis emerged as
the 2nd most frequent infection among Cytomorphological pattern of lymphadenitis next to

reactive hyperplasia to be associated with HIV infection. Of which caseous necrosis and
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Epitheloid granuloma were the predominance.CD4 count <200/mm3 and WHO Sever clinical
stage of the disease were found to be predictors of tuberculosis lymphadenitis.

The cervical and auxiliary region was found to be the most involved site respectively and
Tuberculosis lymphadenitis is over diagnosed in clinical Diagnosis compare to Cyto-
morphological Diagnosis suggesting the need of diagnostic test(s) like cytomorphological

examination to supplement the clinical examinations.

11.RECOMMENDATION

Control of both TB and HIV is likely to be most successful if programs collaborate whenever
possible and are closely integrated with other healthcare providers by taking measures like early
recognition, diagnosis, and treatment of TB suspects, particularly those with lymphadenitis TB
and giving emphasis to HIV positive patients with Tuberculosis lymphadenitis who develop
lymph node. Commencement of ART should be encouraged before the patient’s CD4 count
drops below 350/mma3 as to the guideline of the World Health Organization to initiate HAART
at CD4 T-cell count < 350/uL should therefore be followed strictly to prevent TB or other
opportunistic infections especially in HIV positive patients. Finally cytologic examination of fine
needle aspirates should be included in the diagnostic work-up of any patient suspected for TBLN
in health institutions with limited laboratory capacity like regional or district Hospitals.
Intervention aimed at preventing and treating HIV associated Tuberculosis lymphadenitis are
crucial.

High quality services should provide by incorporating an efficient quality control system and a
molecular technique has to be incorporate that detects DNA sequences specific for
Mycobacterium tuberculosis by polymerase chain reaction that can be used as screening test.
Finally since culture is considered as golden standard emphasis should be given in detection of

mycobacterium tuberculosis from lymph node aspiration as combination test.
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12. ANNEXES

12.1. Annex-1 Consent form (English Tigrigna and Amharic)

Title: tuberculosis lymphadenities among HIV-positive individuals and its correlation to CD4

count, cytomorphology pattern in Mekelle University Ayder comprehensive specialized hospital

| am post graduate histotechnology student at Addis Ababa University School of medicine
department of pathology and am doing a cross-sectional research study to determine the
prevalence of tubercular lymphadenities among peoples living with HIV and to correlate with
their CD4 count. After finishing the research the study aims to provide information that will
create a better awareness of tuberculosis lymphadenities in HIV patients for health professionals
and patients as well as improve treatment outcome. Especially in the interview will take
approximately 25-30 minutes. The information collected will be Confidential and no individual
name will be mentioned throughout the process. This study will be reported and some
expressions might be used word by word without mentioning the Identity of speaker. Participants
have the right to leave form the study at any time throughout Audio recording and interviewing.

If you require any additional information or have any further questions relating to the

Study please contact me at +251-914-51-53-94 or email me at kesii2002@gmail.com

| have read this consent form, fully understand and voluntarily consent to participate in this
Study.

Participant signature Date
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APA-OMEP +AFLPTF PRG+E OO/ BT hGRgRyG ADo\gh,

ARGk CON:- NAPPA RINCAE ALLC NTPTCYLIAAN NEALARHE PNTHA N ATARA AN NA+HET
AR P ML PAM, ANMT 1PCNT CD4 *MC +LOH 1T N+ARANT PAD- +enNewe Ui

R NARN ANN RLACAL PEUZ 9oLP +a94 NPT N ATALA AN NATET AL PAULMC PAM,
ANM* 1$CAT CD4 @mC +PPHIF NHaRANt PAD- +aNee U13 & PAFDT AGRANNT NT9MTHT
AR A1FAL: MGk NtMTed A MT+ET +AOCHH NMS NAG™PPTF AT NUYARGR+EF aohhd AA
NAF@ P+AA ITHNG ARPT APEMC ATRUI NE UNTPT AT99 T Paq PATA aBZ8 PNIFA +ke
£FANA:

NHU ™5t AL AGPA+E PaqPAL AT AONLCFTT TMART ATIDS ATRTE D PEPTT AMLSIAL::
NG+ AL AMRA+E ANRT EAYTIR ATRAEE ADBAL::
NHU BFF OND AT8A+TS P+INtHT ATARA ALN NAFLANPT NUH N+ PAM, ANMT
ARt NAMIFP NAPFP+ AP N18 GAOF NAL NAPUFRG NATICE £ AR9INNF NADFAP 1@-:
NIRTLLIM A OMLP YTRIRPIT YNIogamT N+MAN+ ATDP PAT: NMG+k +AFE ATPEY N $8.
N20-30 B¢ PSR PA ®MELP AT NPT NF ATECIAT: = NMTHRI® RA+E NEAPGLIR NHA
NTSFaIR UH QLLM LTFAN: AT187L MPERPTF NA+TADTPH P9 & ARADAN PANPHICE SA COMEG
LBIRT AN NPINPT ANNP L7145 AEF MPaOrAL MLIT® $4MmT AAA TH TNFAAE ATTFAAT:
PCAPT UNIRGT PNAM ATRZB% NPATHA PAPTY PUNGRT NCE ATRANFALE AT87E ABZEPTFIgD
RONBAU:
NHU MG+ JC N+PPH PCAPT @IF@M-GR Pod 18L ATLIPMNPE NI°P: MIFP K18 M0
@MIF@I9° aoLE NIPAMLC ATRIPLH AT POk ALAIAL: NADEARZ P AIRPTY hy NA+PC AA AD-
AT8. PP ARRZAITR: NIRPT NIPTRCIFM PA MELSTT +hTAD: NMOM FUET AL
ATIMPIRIR: NHU G AT AT8T1E ANNAT $A NPA ADAS BFAK 1IC 7Y P+TILE- AG- N9P
AEIABIR: PG AMPAL OrMt AR AAFD: PGk +AFLPT LAMAS
MIFDI ARIF MPE MEIE a/F NAT N0914515394 NADLMA MEI® NATRLA ALEA
kesii2002@gmail.com a®MP& LFAA::
U7 PA9RIRYE @A NGRIN ATNNPAPUNDTH AL ATEA+E HTE, 17

P o NEVSU— $7
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maAg NFPI°01FT LEAFT THA+EL PA AT TLH ET0FR &

CAf, ™350F® A& : AN bA RLACNL FLLC hIPTCYIAAN ATALALHE VPNTHA 9°N
ATARENA, AN HING A>T ANATID HEMC T2 1PCH 8N ANMTT CD4 €627 ++hhHIT
NHI*ANT HAPI® she(t N1+t

AT A AN ANN RLACHT T8 2UZ 92 +TY¢ ATHTT PN ATALA, AN HING Andmaqty
ANATIR HEME T2 19CA BN ANMTYT CD4 647 +rhhHIF NHIPANT HAPI® sebi hyt7
HAPIR A@PATAFT A7) 928560 BCNN = At 67%F o0 +MTES A&+ 679%F +ADChHh AN MOT
AN R AN AI™a9EY AR NHON At ATIIR HAR DTHNLY EAMTT TPE&MC NTPAMDY ATr
AhATRE 19°CNN HhAA a°Z8AF NChN £AAA +NYA RAN.

ANH 879F @AM, ThA+4 H+INHA T2NTPT ATARA ALN ATIIR HAPIR NA™Hri NP9 6h,
ANM* FPANT AN AQIF I° NIPCAR 0L TRATR N18 GaDT TAOA, NIRRT NHoICT $1F JPCL8A
FRARTET AR i A&t TINC PA ®htF NHON At ATITRT PANF+T NTHELN A = ANH, 87%%
@AM, Th+é &FLET ATHHLTI® N 20-30 4P HB I A TA+F oF@ AN HHT NF W17NC AS
ci AN 679 AH, N4 PAEME ANHHY N%F NFCe- LhAK APTR: hBAL mPBFT ATEMC
He+aFLPIR LY ATPANP ARINATE At A A A+t 1T ARNIPY ATHN L NRHTRI® 174y,
T OET PPMAL DLNY At Htld ThAA TH TRIPHAAE hAA AR = GHNGR HaqgRy JRARF+7
NHNAB YI°C8A A&t PNTHA Hie NCETHIR ACAR AP: h2AE ARZ8AFFF MT ADNE AP =

HhY 2T T8 1A, 8L 9PNH, A& HtthhH NFPHAATE AqRgRT a2yy$9° hgPAMT HHY 2L5F
m/8hd NPAMLC N9oHAH hdAM LoINA = NADEaD/Pe Aqege NHEhARY hAA AN hdAm
REOINCT: ANH, 87%F @AM hRAL ANYUAFT A NPA NS EAAK APTR NRF 9T TL +ht
AT APIAST = T2+ 8719 AMBAA, MBAT EAT THAPI® T2+ 67%%F +A+E+ hDYN LhAd:

HhY 9L+ mPE MENG AOZ8AF AL MC HLAR N 0914515394 NIRLPA MENY NATRLA hE A
kesii2002@gmail.com 92 % ehhd:

AH, £ NFPIRoTt MOA, NHIINA HINNAP AYHTT A&t 679 19PN F& HIE. AP::

& CMH OAt
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10.
11.
12.
13.

14.
15.
16.
17.

12.2. Annex I1: Interview questions (English Tigrigna and Amharic)

TUBERCULOSIS LYMPHADENITIES AMONG HIV-POSITIVE INDIVIDUALS AND ITS
CORRELATION WITH CD4 COUNT IN MEKELL UNIVERSITY AYDER COPRHENSIVE
SPECIALIZED REFERAL HOSPITAL, ETHIOPIA TO BE COMPLETED BY PERSONAL

INVESTIGATOR

Age:

Educational Status :

Religions :

Patient type:

Clinical diagnosis:

Microscopic finding

sex:
A, - no formal education B,- primary C, - Secondary
D, - Diploma E, - Degree F,- Above Degree G, pre school
A, - Orthodox B.- Muslim
C, - Catholic D, - protestant
A, - outpatient B,- inpatient
A,- TB lymphadenities B, reactive lymphadenities
C, - lymphoma D, - kaposis sarcoma
F, - pyogenic lymphadenities E, - other
A,- caseous necrosis only B, Epitheloid granuloma only

C,- caseous necrosis and Epitheloid granuloma E, reactive hyperplasia

Site of LAP:

Duration of the LAP:

Appearance of LAP
Consistency of lymph node
Mobility of lymph node
Size of lymph node

Clinical sign and symptoms

FNAC- Aspirate type:
Slide numbers:
Patient HIV/AIDS stage:
Level of CD4 count

A,-cervical B,- Auxiliary

C, - inguinal D,-supraclavicular E, submandibular

A, - less than one week B,-two week

C, three weeks D, one month E, - more than 1 week
A,- discrete B,- matted

A, soft B, Firm C, hard
A, mobile B, Fixed

A,-lessthan1cm B,-twocm C,three cm D,- above three
A,- fever B,- night sweeting C, loss of appetite
D,-weight loss E,-cough

A,-cellular  B,-fluidic C,- turbid D,-hemorrhagic E, pus
A, 1x1 B,1x2 C, 2x2 D, 2x3 E,-above
A/' 1 B/' 2 C,' 3 D,- 4

A,1-100 B, 100-200 C, 200-300 D, 300-400 E, 400-500
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i P &N AM NIAC an: PAMTTST M IF AM, NIAC

N: N NATCP T°N1PT PARLME AB7A PAG- ANMT I AA
PNAF® MLACANT oL UI NHEN thCAN AD ATHARLE 4 AT
i RHPN ACAN § ATHALE & rrm™
PAMM. N Uf A77% AhNN, AINNT AhNN,
hI %77 ARAN, ao: Nt AhNn,
PAM@. ANNMT °IH a®M7F UI h 14T N3F A 2 ARTH hI3 AJRTF ARI 1 @C dRE 1 MC NAL

PAM@. ANM*T U UZ P+2PH AINATE N P+DAY
PAM.M. £HT U mN& aeiming A ANAA
PAMM. AT Uf +7PAPR A P+DAY
PAM@. ANMT @M% UINTAMNFT AI2AT 4I3 A5 amin3 M. NAL
PNAZFM ALTHT RANRT  UI Fheat AL PR &AYF ADIN i AA

@i NNLT ey AL AAT TNAA
PHAMMM PAMM.  BHFT U Ad PNHNG AL AATYH I EECA aPE RID PhbADANT
P+ NARE NHAF Uf 1x1  Afilx2 i 2x2 @i 2x3 (I NHIP NAL
PNA+ET @M. AFREM AN BZBM. U 1 AI 2 i 3 dei 4
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Ni N NA+CP N1+ HEME RIA HAP Mt LI hAA
TR+ hmge MLACANT JoCaRs UL RHEN BACAN  AD ATHALE 14 e
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16. S+t had™9° L TREA KON £25 Ui 1 AT 2 i 3 aoi g
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12.3. Annex Ill Guidelines on Standard Operating Procedures for Fine

needle aspiration cytology and CD4 count

12.3.1. Standard Operating Procedures for Fine needle aspiration cytology

Introduction
Fine needle aspiration (FNA) cytology is widely accepted as a first line of investigation in any
patient with a mass lesion. Superficial lesions can be aspirated by palpation. Radiological
imaging such as ultrasound, fluoroscopy, and computed tomography (CT) can guide fine needles
to impalpable or deeply located lesions. In common with many cytopathological investigations,
the procedure can be quick, inexpensive (apart from when certain complex imaging techniques
are required) and reliable. FNA requires readily available equipment, takes very little time to
perform, causes minimal trauma, and may be repeated if required. As an investigative technique
it is acceptable to most patients and it rapidly provides a diagnosis on which to base further
management. There are three levels of skill required in providing a safe and reliable FNA
service; taking the sample, preparing it, and interpreting the findings. The interpretation is made
in the context of the clinical findings and the results of other investigations and is dependent on
obtaining adequate samples and preparing them to maximize their diagnostically relevant
information.(31)

FNA has become the primary investigative procedure for mass lesions in HIV-positive
patients, particularly in the assessment of lymphadenopathy. The procedure is rapid, easily
performed and in many cases obviates excision while guiding therapy or observation. (31)
Equipment
Most of the equipment needed for a high quality FNA service is inexpensive and readily
available but a good quality microscope, preferably with a double-head, should be available for
rapid on-site assessment.

Needles

Needle gauge is based on external diameter. Fine needles should be 23 gauge (external diameter
0.6 mm) or less (external diameter 0.7 mm). It is important to use smaller needles for the
following reasons: i) it is less painful ii) it causes less bleeding and iii) the risk, albeit rare, of
tumor seeding is considerably reduced.24 Thicker needles (G18, external diameter 1.2 mm, or

wider) carry an ever-increasing risk of complications including significant hemorrhage.
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Syringes and syringe holders

Either a 3,5 or a 10 ml sterile disposable plastic syringe can be used, depending on personal
preference.

Sharps container

A sharps container for safe disposal of needles and unused slides should be available at any site
where FNASs are being carried out. In known high-risk patients, needles should not be separated
from the syringe at the time of disposal into the sharps container. (31)

Slides, fixative and collection

fluid Clean slides with frosted ends are required if direct smears are to be prepared at the time an
aspirate is taken. Direct smears can be either wet-fixed by alcohol spray or, preferably, by
immersion in 95% alcohol, or rapidly air-dried

Local anesthetic

Local anesthesia of the overlying skin and proposed needle tract is usually only needed in
especially sensitive locations such as nipple, lip or eyelid, for small children or in situations
where multiple passes of the needle are planned

The FNA procedure

Request form

The request form serves several functions. It identifies the patients’ name, address, age and
gender, the person requesting the test, the type of test required. It provides clinical information
about the anatomical site of the procedure and date of collection

Talk to the patient

The aspirator should put the patient at ease before taking as full a history as necessary. The
technique of FNA should be briefly explained, emphasizing the purpose of the test, its
limitations, its potential complications and that it may be necessary to repeat

Consent

The technique of FNA has a clear purpose as well as certain limitations and complications,
which should be discussed honestly and fully with the patient before he or she is asked to
consent to aspiration

Take the aspirate

The skin or mucosal surface over the lesion should be cleaned with an alcohol wipe (70%

alcohol). If local anesthetic is to be used, time should be taken to allow it to achieve its full
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numbing effect. If required, an FNA needle, syringe and holder can be assembled during this
time. When ready, one hand should be used to feel and steady the lump; the other hand is free to
hold and manipulate the FNA syringe holder.

The FNA syringe holder is held in one hand; the thumb and first two fingers of the free hand can
be used to stretch the skin over the lesion and to immobilize it (acting like a bridge for the
syringe as if it were snooker or pool cue). The needle should be pushed quickly through the skin
at a right angle to it and immediately into the lump. The syringe may then be drawn back using
the holder to create negative pressure as required. Cells are collected by the cutting edge at the
tip of the needle as it is pushed repeatedly through the lesion. (31)

Stop the bleeding

As soon as the needle is withdrawn, the aspirator or assistant should press carefully and firmly
against the aspiration site for about 1 minute to reduce bruising

Direct smears

Direct smears permit rapid staining and assessment at the time an aspirate is taken and are very
helpful in reducing the number of unsatisfactory FNAs

Health and safety

Because all fresh body fluids may harbor unexpected biohazards, such as mycobacteria or
hepatitis B, C or human immunodeficiency virus (HIV), it is essential that appropriate
precautions are taken to prevent infection of staff and patients both during aspiration and slide
preparation. If surgical gloves are used, latex-free gloves should be available for sensitized staff
or patients. In high-risk cases, masks, eye protection and an apron or gown should be used.
Patients with active infections should themselves wear masks. There are no absolute
contraindications to making direct smears, which are essential for rapid assessment, but
appropriate care must be taken to minimize risk. FNA procedure does not need to be carried out
in premises specially designed for handling hazardous materials. It can be carried out in any
standard consulting room. However, the use of special procedures room is preferable since this
provides better conditions for health and safety, such as space to access the patient and the
equipment easily. (28)

Staining procedure

Giemsa or wright stain

1. Make a uniform smear (aspirate specimen) on a clean grease-free glass slide.
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2. Flood the slide with methyl alcohol and leave for 3-5 minutes for fixation.(if Giemsa stain is
to be used)
3. Cover the slide with freshly filtered Wright stain (it is important to cover the entire slide) and
leave for 1-3 minutes.
4. without removing the stain, pour on buffer solution (pH 6.4); surface tension will not allow
the buffer to run off. Some workers prefer using tap water instead of the buffer solution.
5. Blow gently over the surface of the fluid to mix the buffer and the stain. Upon proper mixing
metallic green sheen (green scum) rises to the surface of the fluid. Leave for three minutes or
more (e.g. bone marrow takes longer to stain).
6. Wash the slide gently with flowing tap water, and wipe the bottom of the slide with a clean
tissue.
7. Air dry the slide, and observe under the microscope. (29).
Precautions
(1) Since Wright stain is prepared in methanol, a separate fixation step is not required.
(2) The timings of each step should be standardized in the laboratory for optimal coloration.
(3) The staining of different components in a smear is dependent on the pH of the medium,
which has to be maintained. Excess alkaline or acidic conditions may cause the colour to be too
blue or red to be seen properly.
(4) Unfiltered Wright stain may leave granular particles on the preparation.
Observation
Preparation of Wright stain
Wright stain is a Romanowsky type stain which contains methylene blue as the active ingredient.
At the proper pH, the methyl groups are activated and react with charged components of the cell
to produce coloration.
Powdered Wright’s stain 9 g (0.3% w/v) Powdered Giemsa stain
19 (0.033% wi/v) Glycerin

90 ml (3% v/v) Absolute acetone-free methanol

2910 ml (to make up the volume)
The components have to be mixed in a brown bottle and let stand for one month before use. The

stain must be stored at 40C; otherwise the components may degrade. (29)
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Preparation of Giemsa staining

To prepare Giemsa stock solution, dissolve 0.5 gm of Giemsa powder in 33 ml of glycerine by
placing the mixture in a water bath (550-600C) for 90 minutes. When the powder is dissolved,
add 33 ml of absolute methanol. The stock solution is stored at room temperature.

The scraping prepared onto clean glass slide is fixed in absolute methanol for ten minutes. The
slides are then stained with Giemsa stain (freshly prepared by diluting the stock solution 1:20 in
water) for two hours. The stained slides are decolorized in 95% ethanol for a few seconds and
rinsed in tap water. (29).

Microscope examination

In granulomas associated  with  certain  infectious organisms  (most  classically
Mycobacterium tuberculosis), a combination of hypoxia and free radical-mediated
injury leads to a central zone of necrosis. Grossly, this has a granular, cheesy appearance
and is therefore called caseous necrosis. Microscopically, this necrotic material appears as
amorphous, structure less, eosinophilic granular debris, with complete loss of cellular
details. The granulomas in Crohn disease, sarcoidosis, and foreign body reactions tend to
not have necrotic centers and are said to be noncaseating. Healing of granulomas is
accompanied by fibrosis that may be extensive.

Reporting of results

The laboratory management should be responsible for formatting reports. The laboratory director
or manager should systematically review, evaluate and authorize the results of testing. The report
shall be clear and unambiguous and include date, time, procedure used, identification and
location of the patient. It should also include identification of the person authorizing the release
of the report with signature. The laboratory should retain all primary files, worksheets, and report

forms for two years or in accordance with the approved policy. (27).

12.3.1. Guidelines on Standard Operating Procedures for CD4 T cell count

Introduction

Immunofluorescence analysis by flow cytometry is the gold standard for CD4 T lymphocytes
measurements and also the method of choice if a large throughput of samples is required.. The
flow cytometric assays work on the principle of scattering of light due to different sizes,

granularity of the cells passing thorough the laser beam, and also by the fluorescence emitted by
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the cells after staining with the specific monoclonal antibodies to cell surface markers that are
tagged with different fluorescence dyes. The population of interest can be thus identified and
gated for further analysis within the population of interest. The monoclonal antibodies
specifically bind different surface receptors like CD4 for T helper cells. Relative percentages of
the cells expressing the specific receptor (e.g. CD4) on its surface are obtained from the flow
cytometer and the absolute counts can be calculated with the help of absolute lymphocyte count
obtained from hematology analyzer.

Collection transport and report of specimens

Quality laboratory results begin with proper collection and handling of the specimen submitted
for analysis. Correct patient preparation, specimen collection, specimen packaging and
transportation are of vital importance. All necessary biosafety precautions should be followed
during collection and transport of the blood samples. The Standard Operating Procedures (SOPS)
should be available and should be followed strictly. Errors during these procedures can lead to
serious consequences and affect patient and on subsequent patient management.

The collection procedures may vary depending upon the methodology used for the enumeration
of absolute CD4 T lymphocytes, although Ethylenediamine tetra-acetate (EDTA) is generally
recommended by most of the manufacturers. For dual platform approach the whole blood
collected in EDTA should reach and be processed in the laboratory for lymphocyte counts within
six hours.

Blood collection procedures

Ensure that the specimen, collection tube is labeled with the date, time of collection, and a
unique patient identifier/name. Labeling should be done legibly with a ballpoint pen or
permanent marker.

Record the age and sex of the patient and the collector information (name and initials) in the
requisition form/work sheet, which should accompany the specimen being transported to the
testing laboratory

Collect blood specimens by venipuncture using evacuated tubes (e.g. BD Vacutainer blood
collection tube) containing an appropriate anticoagulant, completely expending the vacuum in
the tubes. Do not use tubes after the expiry date.

Draw blood as per the standard procedure for venipuncture blood collection. The plastic

collection tubes should be preferred due to the risk of breakage and possibility of cuts due to
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sharp edges with the glass tubes. Partial draws (less volume in higher capacity tube) are not
recommended, as the anticoagulant is hypotonic.

Mix the blood well with the anticoagulant (invert the tube at least eight times) soon after the
collection to prevent clotting.

Collect all specimens from individual patients, wherever possible, at the same time of day
(either morning or evening) to minimize diurnal variation

Examine the tubes for sample integrity before transporting to the testing laboratory. Repeat
specimens may be requested, if there is evidence of gross hemolysis or clots. Keep the specimen
at room temperature (preferably below 28 oC) and do not refrigerate or freeze. Do not remove
the stopper at any time. (27).

Transport of whole blood specimen

Packaging and transportation of HIV-infected material should be in accordance with the local
regulations of the postal and/or courier service used. It is important to maintain and transport
specimens at room temperature (approximatelyl8-22 °C). Avoid extreme temperatures.
Temperatures greater than 37 °C) may cause cellular destruction and affect both haematology
and flow cytometry results. If the external temperature is high, the samples should be shipped
with a cool (not refrigerated) pack.

The insulated container should be used for packing of samples keeping the cool packs separately.
Use overnight carriers with an established record of consistent overnight delivery to ensure
arrival the following day so that the specimens reach the testing laboratory within 2430 hours.
Check the equipment specifications to determine the acceptable time interval between collection
and processing of the samples. During the transportation, the mechanical shaking should be
avoided, as this may damage the cells integrity.

Reporting of results

The laboratory management should be responsible for formatting reports. The laboratory director
or manager should systematically review, evaluate and authorize the results of testing. The report
shall be clear and unambiguous and include date, time, procedure used, identification and
location of the patient. It should also include identification of the person authorizing the release
of the report with signature. The laboratory should retain all primary files, worksheets, and report

forms for two years or in accordance with the approved policy. (27).
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General bio-safety guidelines

Wear laboratory coats and gloves when processing and analyzing specimens.

Never recap, bend, or break used needles — but recapping may be done with single hand method.
Dispose needles and syringes in puncture-proof containers designed for this purpose.

Handle and manipulate infectious fluid specimens with protective Equipments such as a face
shield, mask, goggles etc.

Wash hands with soap and water after working with specimens in the laboratory and when
leaving the laboratory.

For stream-in-air flow cytometers, follow the manufacturer's recommended procedures to
eliminate the operator's exposure to any aerosols or droplets of sample material.

Disinfect flow cytometer wastes. Add a volume of undiluted household bleach (1% sodium
hypochlorite) to the waste container before adding waste materials so that the final concentration
of bleach will be 10% (0.1% sodium hypochlorite) when the container is full (e.g., add 100 ml
undiluted bleach to an empty 1000-mL container). (27).

Disinfect the flow cytometer as recommended by the manufacturer. One method is to flush the
flow cytometer fluidics with a 1% sodium hypochlorite solution for 5-10 minutes at the end of
the day, and then flush with water or saline for at least 10 minutes to remove excess bleach,
which is corrosive.

Disinfect the blood spills with 10% sodium hypochlorite.

In case of a large number of samples, the use of a flow cytometer equipped with an auto sample
loader/biosampler is recommended to minimize sample handling.

Specimen preparation should be performed in a designated area, which should be thoroughly
decontaminated after use.

Management of exposure: In case of needle prick injury or contact of skin lesions with infected
sample: ¢ Report it to Biosafety committee. « Allow the site to bleed. « Wash it with plenty of
soap and running water. * Determine HBsAg and HIV status of the source.

Accordingly, HBsAg/ vaccine against HBV (if not previously immunized) / PEP for HIV should

be started.
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