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DEFINITION OF TERMS

Acquired immunodeficiency syndromei s a condi tion in which
system is so weakened that she becomes susceptible to conditions that occur rarely in

those with intacimmunefunction

HIV -The virus that causes AIDS; it replicates in and Kills the helper T cells.

TB-A bacterial infection caused bjycobacterium tuberculosis

Statistical significanceThe probability that the results observed during the study was
not likely dueto chance alone. The threshold for statistical significance is an arbitrary
value called a p value which is usually set at 0.05 &6.3f the probability that the
observed results werkie to chance is less théhe set Ralue, the results considered

significant.
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ABSTRACT

Tuberculosiscaused byMycobacterium tuberculosis themost @mmon opportunistic
infectionin HIV/AIDS patientsglobally and more cases subSaharan Africa, Kenya
included It is the main cause of morbidity and mortality in adults algetveenl8 and

49 yearsCD4+T cell count is a crucial marker of immaliogic integrity and therefore
clinical signs of TB vary with the CD4¥ cell couns in HIV-TB patients. It has been
used vith viral load as markers of disease progressidrereis therefore a need to
establish immune responses in patientsintected with HIV andMycobacterium
tuberculosisspecifically usingCD4+T cell counts andriral load countsvhen they are
undergoing TBtherapy The study wasarried outin Kericho Wunty Hospital with
HIV-TB coinfected subjectsTuberculosis monoinfected patients and the normal
standird references were use as contrd®emographic characteristics of patients
including age, sex, occupatiorand marital status were obtained by use of
guestionnairesThe blood sampkwere obtained at the start of the TB treatment and
after completion of the anfiB drugs FACS Calibur flow cytometer was used to count
the CD4+ Tc el | s . The viral |l oads counts were
recordsafter aperiod of six monthsThe data that was obtained warsteredin SPSS

and analysis was carried out to determine relationship between the coinfection and these
various variablesDescriptive statistics such as mean, median, variance, standard
deviation andpercentagesvere used to determine socio demographic characteristics
the CD4+ T cells aniral load countswere comparedt the beginning and at the
completion ofTB chemotherapyusing median, range percentile ranksguartile ranks

and paired sample testThe results were then presented in tables, Chadgraphs A

total of 323HIV-TB co-infected persons were enrolled in the study. Their age ranged
from 18 to 74 years. A total &4.8%of study participants were females while.2%

were males92.6 % were marriedAs far as education level is concerned, 4%6
reported to have achieved primary school education while 39.8nd 16.4% had
secondary and tertiary education level respectiv@bncerningtheir occupations, 14.9

%, 10.2% and 9.6% respondents reported that they were engaged in small business,
farmingand casual labour respectively. Security personnel and accountants constituted
7.1% and 4.6% respectively78.0% and22.0% hadpulmonary andcextrapulmonary
tuberculosigespectively There was a general increase in CD4¢ell counts aftelB
chemotherapyirrespective of the type of TB. Statistical significant difference was
observed in the median CD#eell counts in patients with any form of TB before and
after treatrent median(IQR) 88(35180) and 398(34@90) c el | s/ ¢ | , respe
(P<0.00). The median (IQR) viraload was256,789(49,000460,87Q) and19 (1986)
copiest lat pretreatment and post treatment respectively (P<PIO@ findings
revealedan inverse relation between CD4Fcell counts and viratopiesin the TB

HIV coinfected paients after treatmentThe finding of thé study areimportart in
informing the ministryof healthon the mostvulnerable populatioras well asthe
importance ofTB chemotherapyin strengthening immunity by restoring CD4 T cell
counts and reducing replication of virus



CHAPTER ONE: INTRODUCTION
1.1 Background information
Tuberculosis is caused ycobacterium tuberculosidt is the chief cause of death
amongstpeople living with HIV and accountdor one in five HIV related deaths
globally (UNAIDS/WHO, 2003) In 2016, there were an estimated 1.3 million TB
deaths among HAhegative people (down from 1.7 million #000) andan additional
374 000 deaths among HiNositive people. An estimated 10.4 million people fell ill
with TB in 2016: 90% were adults, 65% were male, 10% were pdioplg with HIV;
74% in Africa and 56% were in five countridadia, Indonesia, China, théhiippines
and PakistanDuring the same yedR016) 6.3 million new cases of TB were reported
recordinga rise from 6.1 million in 2015 ancdequivalent to 61% of the estimated
incidence of 10.4 million. fie latest treatment outcome ddt@wed a global teatment
succes rate of 83%There were 476 774 reported cases of Hbgitive TB (46% of

the estimated incidence), of whom 85% weraonmART (WHQ 2016).

In the year 2010about 250 peoplgeristed daly in Kenyafrom HIV/AIDS-related
ailments(Azevendo, 2010). Tuberculosis is the comneshopportunistc infection in
personssuffering with HIV/AIDS (Mallory et al, 2000). The TBHIV/AIDS problem
has been worsened by the emergence oftaberculous mycobacteria (NTM) which
results as opportunistiafections in the HIV/AIDS patients, and their treatment is not

similar to that of TB \\olinsky, 1992 Johnson, 1999).

The CD4+T cell count is akey indicator ofimmurmologic integrity and therefore

clinical signs of TB vary with the CD4+ cell count in VWHTB patients(Joneset al,



1993). Cellular immune responsejainly by T lymphocyteas been noted fgay an
essentiatole in controllingM. tuberculosisreplication Ormeet al, 1983) CD4 T cell
counts are used to assess the central immune defeEly/ disease. Besidest has
been used with viral load as markers of disease progression (Pattanapadyagipy,
2004). A normal CD4+ T cell count is 600 to 1500/ ul of bloGder 80% of
patients with illnesses that suggest the progressi&8 occur at a CD4+ -Cell

counsof below 200 cells/pl of blood (CDC, 1997).

Measurements of levels of HIRNA over time has been of great value in determining
the relationship between levels of virus and rates of disease progression, ihestafat
between immune system activation and viral load replication and the time of
antiretroviral drug resistance (Dwyet al, 1997; Daret al.,1999).Even hough CD4

T countis widely used in most clinics, it is a crugeethod A sole abnomal resultis

not adequateto introduce or change the treatment as there are many physiological
variables that may affect the couhatincludes;time of the dayconcurrent infections

and recent exercise (Meloee al, 1990).A higher viral load count isssociateé with

lower baseline CD4 T cell counts resulting ira morefast disease progressionthe
patientswho havemore tharl 00,000 copie&ul of plasma HIVRNA within six months

of serocomersionhave been shown to ld#&-fold more likely to progress to AlID&an

those with fewer copies except those with advanced digBaaeet al, 1999.

Due to the fact that the clinicaignsof tuberculosichangeswith the CD4+ cell count
in HIV-TB co-infected patients (Jonest al, 1993), it isessentialto carry outearly

testingandtreatmentof TB in order to curb further decline in CD4 counts and HIV



virus faster replication which often lead to progression to AIDS. Besides, it is
paramount to identify the most infect@dpulation as well as monitdhe immune
response of such patients afterracluction andcompletionof Tb chemotherapyo
ascertainwhetherimmunity is restored. Thereforahe objective of this study wase
determine immune responses in patientanéected with HIV andM. tuberculosis

attendng TB clinic in Kericho County Hospital.

1.2 Statement of the problem

Tuberculosis is thenain universalpublic health problem and a leading causdloéss
and deathin Kenya (WHO, 201p Control of theinfection in this HIV erahas been
hindered by the@dventof multi-drug resistance tuberculosis. Clinical and experimental
evidenceproposethat active TB accelerate the course of HIV disease (Skeafal,
199%). HIV-infected persons are mtarkedlyincreasedlanger of developingrimary or
reactivated uberculosis. The HIV/AIDSpidemichassignificantly contributed to the
upsurgeof TB cases and is a major killer of HIV/AIDS patients (WHO, 2009). There is
therefore a need tmonitorimmune responses in patientsintected with HIV andV.
tuberculosiswhen they are undergoing chetmerapy in order tassesshetherthe
treatmentassist in improving or boosting the immunity at long.rtihis will therefore
reducethe vulnerability to othewopportunistic tseases associated to HIV and also
progression to MOS. In that regard, sica study on immune responseasimportant

becausdt had notbeen carried out in Kericho County Hospital.



1.3 Justification of the study

Tuberculosis is stillthe primary cause of deattamongst patients suffering from
HIV/AIDS. In 2017, 29,000 death®ccurred due tdB. The case notification ratiue
to TB in Kericho Countyper 100,000 peoplis 257 compared with the national average
of 216 per 100,000 peopl®revalence for other countiike Bomet, Nandi, Kisii,
Bungoma and Kwla are 108,31, 170, 127 and 97 respectiv§iy HO, 2017). The HIV
prevalence in tl county was.5 % which is higher than for other counties like Bomet,
Nandi, Garissa,Nyandarua and aikipia with 2.5%, 2.4%0.4%, 3.2 %and 3.06
respectively(NASCOP, 206). TB/HIV co-infection proportionwas 30% in 2013
(KAIDS, 2014). These statisticsadvocatethe need for more research twow the
immunity of an individual respond after chemother#ipugh analysis of CD4T cell
counts and viral loads order to identify the best drugs so as to reduce the HIV/TB
coinfection The study was carried out in Kerich@ounty Hospital becausef its
strategic position. It itocated in Kericho townywhich hasmany HIV patients from the
tea plantation and theurrounding areas who seek medication in the health facility. The
hospital also has an integrated TB/HIV clinic which was establish@@@. Near to
the hospital is Kenya Medical Research Institute/Walter Reed Project, therefore its
strategic placéor vaccinedrials.
1.4 Research questions

i.  What are the socio demographic characteristics of patientdexied with HIV

andM. tuberculosisn Kericho County Hospital?
ii.  What are the CD4F cells counts in patients co infected with HIV ald.

tuberculosisatthe beginning and after completion of afhB drugs?



iii.  What are the viral load counts in patiestsfering fromHIV and tuberculosisat

the beginning and after completion of ahB drugs?

1. 5 Hypothesis
Thereis no differencan immune responses in patiewith HIV/AID andtuberculosis

ailmentsattending TB clinic in Kericho County Hospitakfore andafter completing

antTB drugs.

1.6 Objectives
1.6.1 General objective
To assesthe immune responses in patieatsinfected with HIV andM. tuberculosisat

Kericho County Hospital.

1.6.2 Specific objectives
I.  To determinghe socio demographic characteristics of patientsnéected with
HIV and M. tuberculosisn Kericho County Hospital.
ii. TorelateCD4+T cell counts at the beginning and after completioan#TB
drugs in patients with HIV anlll. tuberculosisco-infection.
iii.  To determine the viral load counts in the patientsnéected with HIV andV.

tuberculosisat the beginning and after completion of ar drugs.

1.7 Significance of the study

Thefindings of this study are crucial informing health professionals on the extent of

co-infection of HIV andM. tuberculosisas wellas themportanceof TB drugsassisting



to restore the immunity by eliminatiniyl. tuberculosisin the system Besides,it

providesawarenessn the type of tuberculosis which is common as well as the effect of
TB chemotherappn CD4+ T cell counts and viral load counts on TB monoinfected and
TB/HIV coinfected patients with either pulmonary or extrapulmonary tuberculosis. In

addition, the studyalso formsa basis for further research by other researchers.

1.8 Limitations of the study

The scope of the study was limited to information collecteth@period under study.
The study took meh time than expectdaecausesomeof the subjectslecliningin the

processotherstransferred to other hospiseind unfortunately some died.hese entire
patient were replaced so as to maintain a sample of 323 subjecther challenge was

lack of enoughundsto carry out the research &etstipulated time.



CHAPTER TWO : LITERATURE REVIEW
2.1 Human ImmunodeficiencyVirus
2.1.1 History and epidemiology of HIV
The origin and evolutionary mechanisms of human immunodeficiency virus (HIV)
remain controversial. The origin and evolutoyn relationship between H{Y, HIV-2
and the simian immunodeficiency virus (SIV) theories are based on seroepidemiological
and viral genome molecular data. The theory of transmission of SIV to humans
becoming HI\/2, then its rapid evolution to HNL with an explosive escape from an

isolated human population, is supieat by theexistingdata(Wolfe et al, 2008).

The beginning of the general awareness of AIDS in the USA in June 1981 was marked
by a published report by Centre for Disease Control in Atlanta about the occurrence
without identifiable cause d?Pneumonia cariniin men in Los Angeles (CDC, 1981).

The SubSaharan Africa still remains tlagea greathaffected by HIVwith 70 % of the

new HIV infections globally in the year 2010 (Shaféral, 2010). Furthermore, 7%

out ofthe 90% individualswho tested positive for HIV anghin access tantiretroviral
treatmenthad a lower probability of transmitting the virus to their sexual partners after
viral suppression. The viral suppression decrbdsel % in new HIV infections for
each10 % ART coverage(Shaffer and Maswai, 2010Yhe Kenya Naobnal Aids
Contol Councilhasput in more effort in ensuring that the supply of ABXdceedghe

total number of individualsvho are in need of themedications The ART coverage in

Kericho County is 120 % (NACC, 2015).



Kenya is amondhe sixnationsin the continent oAfrica with highestHIV infections
The countryhasaverage prevalence 6f% and about 1.6 milliopersons infected with
HIV. Regions mstly infected areHomabayCounty, SiayaCountyand KisumuCounty
indicating proportionof 25.7 %, 23.7% and 19.3% correspondingly The counties
having lowest infection proportions are Waijir, Taa River and Marsabit with
percentagesf 0.2, 1 and 1.2espectively Kericho County has prevalence of 3.46

(NACC, 2015).

2.1.2 Immunology of HIV

The HIV infection has beeknown to severely reduce CD4+ T cells in lymphoid tissue
with successiveeduction in the peripheral blood circulating CD4 lymphocytes. Acute
HIV infection results in adverse decline in CD4+ T celewever,the CD4+ T cells
commonlyrecoves in a fewweeks as HIVspecific CD8& T cellsaid to reduce levels
of plasma viremia (Buttet al., 2010) In case of patientsnot treated, CD4 T cells
successivelylropovera number ofyears.Several researches HIV infections among
homosexual men show that the mean €D4cell counts before HIV infection is about
1000 cells/mm it declinesto an averagef 780 cells/mm at half a yeamfter HIV
infection and finally to 670 cells/mhat one year of followup (Schmitzet al, 1999).
Consequentlythe CD4 T cell couns drop at a mean annuakate of nearly 50
cells/mn? .Some cases ofvariatiors occurringfrom one individualto another Severe
depletion in CD 4 T cell counts can result to pprtunistic infections such as TB and

also deathn case of no medical attentiofSchmitzet al, 1999).



Theimmunity andHIV viremiain persois gettingantiretroviraltreatmeniare measured
by using the viral load and CD4+ T cell counts(EACS, 2012). Howewe
immunological assessment such as €D4cell couns as well aslinical investigation
like the WHO Stage evaluations are mainly used in pstates especiallthose insub
Saharan Africa (WHO, 2006The two methods above are disadvantageousdineir
poor predictive value in identifying virological failures (Reynoétsal., 2009). Viral
load evaluation after every six months was recommended by 2010 WHEéligesdto
evaluate viremia ando monitor suspected treatment failures (WHO, 2010). More
recertly, the WHO 2013 guidelines recommend viral load asféverite monitoring
method to diagnose as well asnfirming ART treatment failure (WHO, 2016Yhe
Ministry of Health in Kenyanowadays recommendsclinical and immunological
evaluations as weas \Jral load monitoring irevaluating viremian instances ogither

allegedclinical or immunologicatreatment failure (NASCOP, 2011).

Despite latest recommendations for viral loattacking recordsregarding viral load
tracking n theappropriateclinical sitesare limited (WHO, 2010). ThereforeCD4+T
cell counts havdeen ged mainly in poor setting aratl times together with viral load
as markers of disease progression (Pattanapaayds$ippy, 2004 A normal CD4+ T
cell countis 600 to 1500/ pl of blod and eer 80% of patients with AlD8efining

illness occur at a CD4+-@ell count of Ies than 200 cells/ul of blo¢@DC, 1997).
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Anti-HIV antibodies and cytotoxic cellare producedy theimmune system against
HIV virus. The HIV virus attachesto CD-SIGN which is a glycoprotein expressed on
the dendritic cellsof the body The CDBi+lymphocytes are infected immediately upon
exposure to HIV resulting in destruction ofillions of CD4+ lymphocytes finally
overwhelming the immune systeragenerative capacity. By then, their numbers drop
significantly and steadily lose their ability to respondai@ign antigengWHO, 2007)
Apoptosis in CD4 lymphocytes is also believedo be triggered by HIV

(UNAIDS/WHO, 2000).

Reductions in CD# T cells maybring abouteither reduced activation as well as
survival of cytotoxic CD8& T cellsor partial activation of CD8 T cellswhich arethe

key inremovng HIV infected cells. This results inlassenectapability to kill virally
infected cells leading @ immunodeficiencies, therefore, vulnerability to opportunistic
pathogenic infections such as tuberculosis (Jehes$, 1997).The CTLcells have also
beeninvolved in the controlof HIV replication assuggestedy researchesn simian
immunodeiciency \rus infecting nonrhuman primates aftem vivo CD8+ T cell
exhaustion(Schmitzet al, 1999).HIV can as well escape adaptive immune responses

due to high mutations rates (Winaual, 2006).

Certain CD4 T cell thresholds have been identified andw@sed astandardgo either
commence medications agairst opportunistic infections or to stadntiretroviral
treatment TheCD4+ T cell couns arealso a relatively consistent indicator of treatment

response (Koethet al, 2010).
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2.1.3 Transmission, symtoms and signs of HIV

HIV transmission occursthrough several means such as unprotected $od
transfusionsharing of contaminated sharp objegtts as needles and razor blades, and
from the mother tonewborn while still in the womb or duringhildbirth. A mother can
alo transmit the HIV virus durindpreastfeedig period (UNAID/WHO, 2003). The
HIV virus depletes the CD4AT cells leading to increased immunodeficiency and
increased vulnerability to opportutisinfections and death (Buttet al, 2010). HIV
infection is accompanied by the following symptoms; fever, swollen lymph nodes,
weight loss, a fltike illness, diarrheaand cough.Other examplef opportunistic
illnesseswhich occurs due to HIV infection apart from TB a@gyptococcus mengitis
andcancersamong othersThe mosiprogressivgphaseof HIV infection is AIDS This

occurs after ten to fifteeyears of infectiorwith the virus

2.2 Mycobacteriumtuberculosis

2.2.1 History and epidemiology of TB

Tuberculosis is still one of thdalpal mostfatal communicablaliseases, second only to
HIV/AIDS and theprominent cause of death in persons infegtéd HIV/AIDS killing
onein every four people cmfected patients The global HIV/TB confection rate in
2014 was 3.3% (NACK2014).In 2013, World Health Organizatiqeredictedthat 1.5
million individuals out of the 9 millionpeople,who became ill vih TB, died from
worldwide (WHO, 2013) Tuberculosigncidence on the other hand falling at about
2% per year and 16% aiB cases @ from the disease and the expectatiohyi020,
these figures need tmprove to 45% annuallyand 10%, respectively, to reach firet

(2020) milestones of the End TB Stratedjost deaths from TB could be prevented
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with early diagnosis and approptetreatment. Millions of people adkagnosed and
successfully treated for TB each year, avertmifions of deaths (53 million 2000

2016), but there are stlhrge gaps in detection and treatm@vtHO, 2017)

Patientswith HIV and TB caeinfection havealso been understodd havea greater
lifetime dangerof developingactive tuberculosi$50 %), as compared to HIV native
persons with latenTB (10 %) in a particular year fuelling an upsurge in the TB
epidemic with an estimated annual mortality of #liom people worldwide (Nullis,
2005.This increasesthe upsurge in the TBendemicwith an annual mortalityrate

estimateof 2 million peopleglobally (Nullis, 2005).

The HIV infection in TB patientss known to increasmortality up to 4 times (Nunat

al., 1992) In addition, TB is the prominentroot of respiratoryillness (Grant et al,

1998) anddeathin HIV-infected personaniversallyaccounting for 444 of all AIDS
related deaths annually (WHO, 199Bamily and community members can be infdcte
faster as a result of its mode of transmission which is airborne if not diagnosed and
treated promptly. In fact, the annual infection rate by someone with active TB is an

estimate of 10 to 15 people (Shafé&ral, 2012).

The SubSaharan Africa is stithe most horribly hit area in terms of the effects of TB
HIV infections. This is the region where about%3of the predicted 40 milliopeople
falling sick as a result of HIV/AIDS are also TB patients (WHZD02; UNAID,
2009)Kenyawas ranked amonthe twenty two mostroublednationswith tuberculosis

in the world (WHO, 2005J.uberculosiskilled 29,000 Kenyans in 201&ccording to
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WHO report duing the world tuberculosisday on 24 march 2018The TB cases
diagnosed in Kenya in the year 2013 were 90,8@0 approximately 20,00@oing
undetected (WHO, 2013M. tuberculosiscausesnfection which has been categorized
asthe utmostsignificantcause ofll health anddeathin humans. Besides, it is a sort of
illness that is found among the poaand the urban dwellers who live in crowded

households.

Transmission ofM. tuberculosisoccus when untreated person cough in a confined
environment spreading droplets of nuclei which remain airborne for a considerable
time. This may be inhaled by susceptibleperon (Behret al, 1999). Tubeculosis
accelerates HIV infections by increasing viral load by five to seven folds (UNAIDS,

2006).

2.2.3 Immune response td/l. tuberculosisinfection

The infection signals produced by tr@veolar macrophages upoentry of M.
tuberculosisinclude production of cytokines and chemokingébe bacilli resist the
bactericidal responses of the macrophtgeugh prevention of phagosorhgsosome
fusion, multiplying in the phagosome causimgpptosisof the macrophag€Chen and
Remdd, 2006).The free bacilli thatmultiply outside the cells athen phagocytosed by
a differentmacrophage that alsnissto regulatethar growth The dendriticcells which
containengulfedbacilli prime the T cellgainst mycobacterial antigeafter travelling
to the regional lymph node (Bodnaat al, 2001). The chemokinesvhich are
manufacturedy theseinfestedcells directsthese primed T cellap to the location of

contagionwherdyy they accumulatewith other typesf cellssuch aghe macrophags,
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T cells, and other host cellich as thelendritic cells, fibroblastgells endohelial
cells, and stromal cell&\ll theseconsequentially leath thedevelopmenbf granuloma

(Gonzalezt al,, 2001).

The condition in the granuloma which includes Ipi, low oxygen conentraton and
presence ofitric oxide and carbon monoxidgmong othercompounds favours the
appearancef numerousM. tuberculosisgenesconcerned withdormancyorientation
(Ulrichs, 2006; Rustaet al, 2009). Recent findings suggesporulation being the
general mechanism for mycobacterial dormancy due to prolonged stationary phase or
starvation as manifested by tkstablishmenbf sporelike structuresas confirmed in
Mycobacteriumbovis BCG, Mycobacteriummarinum,and Mycobacteriumsmegmatis
(Shilohand Digyseppe;2010). When the immunity of the host is suppressed as a result
of other infection, the dormant bacilli care activated This is also indicatedy

tuberculin skin test (Anuclat al, 2001).

The CD4+ T cellsas well asthe cytokineinterferongammaare the keyimmune
componentsconcerned with theeffective immune responsproduced against M.
tuberculosisas shownby studiesin animabk as well asin humans(Chanand Flynn,

2004).

The CD4+ T cells have sevenadramount roles in controlling infectiomhich occurs
within the granuloma Among theserolesinclude production of IFNo killing infested
macrophagesproducirg cytokines such asterleukin2 and tumuor necrosis factor

induction of macrophagesnd denditic cells to releasemmunoregulatory cytokines
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such as interleukiiQ, interleukin12, and interleukirl5. Other roles includeontrol of
intracellular growth ofM. tuberculosisby a nitric oxidedependat mechanism that
relies on interferolyammaproduction andstimulation of macroplages by thelirect
interaction through CD4 ligand (Oddoet al, 1998). The CD4+ T cells are also

important inthe cytotoxic roleof the CD8+ T cells(Serbinaet al, 2001, Cooper, 2000

The immunity toTB can also reult from CD8+ Tcells by being concerned with
production of interferonrgamma amongother cytokinesor directly killing M.
tuberculosisby producing an enzyme known gganulysin assisting to eradicate both
the acute and thehronic infection (Grotzke, 2@) Cooper, 2009)The interferon
gamma has beeimdicatedto be the main cytokine as far as thedefensiveimmune
responseproducedagainstM. tuberculosisis concernedThis has beersupported by
susceptibility toM. tuberculosisinfection byindividuals and mice lackingnterferon
gammaor interferongammagenes (Flynn, 1993; Cooper, 2009mong the roles of
IFN-0  aproduction & CD4+ cytotoxic T cellsand the natural killer cells, synergy
with tumour necrosis factealphaandtriggering macrophage® destroy intracellular
bacilli, amplifies antigen presentation, resultingrecruitment of CD4+ Tcells and
cytotoxic T cells, whichpartake in mycobacterial destructiand preventingveariness

of thememory T cell{Scangeet al, 2001; Cooper, 2009).

Tumaur necrosis factealpha functions includethe development of immunopathology
associated with TB (fnn, 2005). It is also concerned wiboth immuneas well as
immunomodulatoryreactions. Moreover wvorks together vth IFN-2 to increasethe

manifestationof the INOS and the antimycobacteriattion of macrophage¢Scanga,
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2001). Tumour necrosis factalpha also stimulates movement of celland
developmentof the microbicidal granulomas Interruption of TNF-U reactionon the
other handbrings about excessivegrowth in the disease causing bacteri@han and

Flynn, 2004 Cooper, 2009

2.2.4 Types of TB and clinical symptoms

Tuberculosis is mainly of two types namely pulmonary tuberculosisand
extrapulmonary tuberculasiThe commoresttypeis pulmonary tuberculosiwhichis a
contagious infectioncaused byM.tuberculosis mainly affecting the lungs. Extra
pulmonary tuberculosis on the other hand occurs when the infection has spread beyond
the lungs to other parts of the body such as the $guleura, osteoarticular areas,
genitourinary system, and the lymph nodes and joints among others (@igiyil993;
Barneset al, 1994). The clinical symptoms includéver, sweating duringnights,
suddenlossof body weight struggling whilebreathng, cough, chest painabsence of

expectoration of sputum (WHO, 2002).

2.3 HIV and M tuberculosisco infections

Globally, tuberculosidias been discovered to tiee foremostcause othe respiratory
illnessand deathin HIV-infectedindividuals accountig for a total of44 % of all the
AIDS-linked deathsevery year(WHO, 1995). Ever since early 1990s, the HIV
epidemichaschanged the TB illnesses epidemicamounts The SubSaharan Africa
region is one of thenost horribly affectedegion in terms of theffect of TB-HIV,

where 33%of thepredicted40 million peoplesuffering fromHIV/AIDS are affected by
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TB as an opportunistic infectiofWWHO, 2002; UNAIDS, 2009)Patientswho arenot
HIV victims have a much lower (10 %) lifespan risk of being infected bgctive
tuberculosisas opposed to thoseith both HIV and TB whose lifetimedangerof
developing active tuberculosis higher 60 %) annually(WHO, 2009) This resultsn
the rise in thauberculosisepidemic withabout2 million people perishing everyear
globally (Nullis, 2005). The mortality rate in HIVinfected TB patients is reped to

increase up to-imeshigher than those with TB alone (Nuanhal, 1992).

The HIV infection has been discovered to llee main contributingaspectfor new
tuberalosisinfectionin addition to being possiblethreatfor relapseof the TB illness
(Daleyet al, 1992; Malloryet al, 2000) Tuberculosis infection is purported be an
ailmentassociatedvith the increase ithe multiplicationof HIV viral load This occurs
as a result of cytokine expression (Wakss al, 1993) and is alsaccountablefor

shortenedife spanin those individuals who andlV positive(Ackahet al, 1995).

HumanImmunodeficiencyirus/AIDS hashad a largeanfluenceon thetuberculosis
epidemic in Kenya with approximate60 % of people suffering fronTB beingfeared

to be HIV positive The mortality rate as a result of TiB this group is about 130 per
every 100, OO@atients(DLTLD, 2009). Nowadays, abou50 patients inKenyaperish
daily because ofHIV/AIDS-related complications (Azevendo, 2010). Human
Immunodeficiencyvirus andM. tuberculosisco-infection has adversely affected the
outcome of TB through modification of the natural history and its clinical presentation

(Schutz et al, 2010).
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Acute disseminateduberculosisin HIV/AIDS circumstancess well-recognized but
initial infections may be characterized bslight or no signs at all The HIV/AIDS
compromises the sensitivity of immunodiagnostnethods to confirmatent TB
however, preventionof HIV/AIDS-associated TB using medications normally
effective (Schutzt al, 2010). Though advances in microbiological diagnosis have been
made, there are still challengesanalysisof HIV/AIDS associated TB due to sfum
negative or extra pulmonary disease (WHO, 2003; Soktuét, 2010). Thesenodern
and moresophisticated effectiv@B diagnostics techniques are howevast used in
developing countries because they are sophisticated and expensive (Rijels
2009).Another challengés poor coordination betwedhe TB and the HI clinic. Asa
matter of factthere is little further interaction between the coinfected patientland
HIV/AIDS doctors even in thesimilar hospitalonce an HIV positive patient is
identified with TB and forwarded to the tuberculosis clini®Nullis, 2005). Highly
skilled personnel are also required to administer medication téi[VBcoinfected
patients so as to curb thechallenges of overlggng drug toxicities and severe

interactionssuchasdecreasén the effectivenessf the drug (Schutzet al, 2010).

In Kenya TB in many healthcare facilities is managed by clinical@&iwho lack the
necessary skills fospecializednanagement of TBIIV/AIDS patients, the adoption of
the WHO TB management guidelines by the government notwithstan@ivigO,
2009)During the procedure ofTB diagnosis, culturing option is rarely done hence
treatment of new infection relpn ZN smearmicroscopy, clinical symptomand
sometimes chest -fay in seleced health amenities (Buijtels et al., 2009).
Unfortunately, non tuberculousmycobacteriawith some other bacterial specigs/e

positive results inthe ZN smear microscopy (Olson et al, 1998) thus being
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misdiagnosed as TH his results irpatientsbeing prescribed witantitubercular drugs
even though the treatment Nbn Tuberculous MycobacteridlTM) disease isot the
same as fof B treatment (ATS, 2007)

2.3.1 Immunology of HIV and M. tuberculosisco infections

Tuberculosis is the prototype wifections that requira cellular immune responseeir
control TheCDA4+ T cells serve a very crucial role protecton againstM. tuberculosis
infection Human immunodeficiency virus on the other haedtroys CD4+ Tells thus
have caused aesurgenceof tuberculosis resultingin ill health and deathworldwide
(Scangeet al, 2000).T1 lymphocytes cells which releasgerferorgamma have been
classified to playfundamentalroles in anttmycobacterial immuneesistancesand
deadlymycobacteriakilment developsmainly in childrenrunning short of interferon
gammareceptor. Tumour necrosis factor produ¢edaontrolM. tuberculosisinfection

is needed to curb the bacterial growth. HoweveilNF is well-known to trigger HIV
replication which is found n the macrophages. This clearly indicates that immune
responseroducedagainstindividual pathogercanstimulatereplication ofa different
pathogen (Kedziersket al, 2003). Theexhaustiorof CD4+ T cells, whichs one ofthe
chief characteriste of AIDS, is surely a paramountcontributor to greaterrisk of
recurrenceof dormant TB and vulnerability to the new infection. There is some
indicationthat CD8+ T celldave a role to perfornm eradication of latent tuberculosis

(Lewinsohnet al., 2007).

2.3.2 Pathophysiology oM. tuberculosisand HIV
Once they penetratide respiratory tract. tuberculosis infect the macrophage$he

CD4+ Tl ymphocytes a-ymphaogtes| releasses infedefion gasm
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interleukin2, TNF-U and macropage colomstimulating factor. Thesetrigger
macrophages andCTLS to hinder the intracellular developmentof the bacilli
Tuberculosisresultswhen the immune response&couraginggrowth of granuloma is
inadequateo control the developmentf mycobacterian the lungs. Interferon gamma
plays acrucialrole particularlyat thispoint In fact people witlgeneticweaknessethat
result inless releasef eitherlFN-2 or its cellular receptoreesult indevelopng acute
and fataltuberculosigOrmerodand Hosfield; 1987).At the period ofHIV infection,
IFN-2 production isreducedntensely in parallel with thdeclineof CD4+ T cells. All
these result in high risk afevelopingrevival or reinfection byM. tuberculosisin the
infected persongMarchal, 1997) Increase inHIV viraemia in HIV-TB patientsis
caused by the release abmflammatory cyt&ine by tuberculous granulomasainly
TNF-U which may quicken the progression in the direction of severe
immunosuppressionGarrait et al, 1997. The danger ofmortality in HIV positive
patients with tuberculosiss two times more tharHIV positive person without
tuberculosis.Indeed most deathsare due to progressive HIV illnessther than

tuberculosigWhalenet al., 1995).

2.3.3 Diagnosis and treatment of HY

2.3.3.1 Diagnosis of HIV

Immunological assays mainly antibody screening test such as reactive enzyme
immunoassay (EIA) are the methods recommended by Word Health Organization for
diagnosis of HIV. Rapid tests are enzyme immunoastizst do not have to be

repeated but requiie confirmatory test if reactiv@hetess aboveare confirmed by a
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positive outcome from a supplementaryHIV antibody testike the Western blot

or anindirect immunofluorescence (WHO, 2009; Buttcal, 2010).

The CD4+ T cell couns are used as indicators for theentral immune defects in
HIV/AIDS disease. Furthermore, it has also been used with viral load as markers of
disease progression (Pattpaaysast andSippy, 2009. A normal CD4+ T cell countsi

600 to 150Ccelld pul of blood but @er 80% of patients with AlIDSlefining illness
occur at a CD4+ -Eell count of less than 200 cells/ul of blood (CDC, 198w
cytometry is techique used for enumerating CD4+, CD8+, CD45+ and CD3+ cells in
monitoring immune response status due to its accumegjsion and ngroducibility

(PattanapanyasandSippy, 2009.

The viral load refers tthe amount oHIV in theblood system Viral load tests measure
the quantity of HIVRIA ing blood sammelhmamountofi a |
the virus in the blood idescribed as the number of copies of HIV RNA midilitre of

blood .Undetectable limits of virdbads is a term us tdescribe whenthere is so little

HIV in the blood thatthe HIV virus cannotbe transmittedeven if thecondom is not
used.The undetectabldimits are copiesless than 2@opiesper millilitre of blood

Viral load testing is an established surrogatekerafor treatment respong®lurray et

al., 1999) Several systematic reviews of data from clinical trials involving thousands of
participants have established that decreases in viral load following initiation of ART are

associated with reduced risk obgression to AIDS or death (Marschmral, 1998)

Personswho adhere to theilARV regimesand do not harbor resistance mutations to the

component drugs camaveviral suppressionvithin 8 to 24 weeks after ART initiation
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It may take longemn somepatientsbut this is a rare casA viral load 0f10,000 would

be considered lowvhile 100,000 would be considered highptimal viral suppression
occurs wherviral loadis persistently below the level of detection (HIV RNA <20 to 75
copies/ml) depending a the assay usdtiavlir et al, 2001).Instances where viral load
testingis recommendeds; dter initiation of ART or modification of therapy because of
virologic failures to confirm an adequate tral virologic response to ARTsecondly is

in virologicdly suppressed patients in whom ART was modified because of drug
toxicity or for regimen simplificationthirdly is in patients on a stable, suppressive

ARTregimenand finallyin patients with suboptimal respor(&amondet al, 2007)

2.3.3.2 Treatmen of HIV

Most advancesn human immunodeficiency virugeatment occuwhen the drugs
inhibit the activity of enzymes used by the HIV in its life cy@atiretroviral drugs are
medications for management of HIWVhen several such drugs are taken in a
combination, the approach is known as highly actwaéretroviraltherapy(HAART)
(Dybul et al, 2002) The ARTS have ben categorized broadly according to the
stageof theHIV life cycle which the ART drug prevents Zidovudine (ZDV; AZT)
was approved in 1987 by thenlted StatesFood and Drug Administration athe
foremostART drugto be used irprevention ofHIV replication throughhindranceof
reverse transcriptase enzymwe. This was used as anonotherapy for several
years with very limited efficacy and later it was successfully paired with
lamivudine (3TC) and used as combination therapy (Montesstral, 2004). The

discovery of other classes of antiretroviral drugs and potential development of
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resistance and crosssistance to monotherapy as proved by viral load counts,
warranted a switch from monotapy to combination theragffAAART) with its
dramatic effects since it prevented mutated forms of HIV from evolving (CDC, 2004).
Because of the complexity of selecting and following a regime, the severity of the side
effects and the importance of compliance to prevent vital resistan¢epsganization

emphasize the imptance of involving the patiewlrug selectiorfDybul et al, 2012)

Currently, there are six classes aftiretrovirat with over 26diverse drugs used
for HIV cure.These drugs are aimed at stopping HIV t& tracks by stopping the

various stages of viral replication.

These categoriesof drugs include nucleoside reverse transcriptase inhibitors

( N R T Which neverse transcriptase directly by binding to the enzyme and interfering

with its function nonnucl eosi de reverse transcrip
protease i wiich bdrgets thesviral asdernbbtsbiting the activityof

protease fusion inhibitorghat interferewith binding,fusionand entry of HIV CCR5

antagonists and integrase inhibitorswhich inhibit enzyme intergrase which is
respondble for integrationsof viral DNA into DNA infected cell§Butto et al, 2010;

WHO, 2011).

Guidelines have been set forth by the WHO in each individual country on how to use
andmanage patients on HAART (WHO, 2010) H® currently recommends HAART
initiation for all peopleinfected withHIV virus andspecifically thosevhose CD4 T

cell count is equal to or less thaf®cellsper microliter of bloodor thosewith WHO
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clinical stage threer four in those settirgwhere CD4 T cell analysisis not available.
The ®condline of highly activeantiretroviral therapy comprised a ritonavir-boosted
protease inhibito(Pl) plus twonucleosideeverse transcriptasehibitors one ofwhich
should be AZT or TDF, dgendingon the type of drug whiclwas usednitially.
Ritonavirboosted atazanavir (ATV/r)rdopinavir/ritonavir (LPV/r)is mostly prefered

(WHO, 2011).

2.3.4 Diagnosis andreatment of tuberculosis
2.3.4.1Diagnosis of terculosis

Diagnosis of TB an be done by sputumiecnoscopy florescent nicroscopyand culture.

2.3.4.1.1Sputum microscopy

This is a diagnostitechniquewhich involves direct examination of sputum fehat is
called acid-fast bacilli (AFB) by use of a microscop&he onlyultimate approachof
discoveryof pulmonary TB is by direct sputum smeaicroscopy for AFBNormally,
early morning sputanust becollectedbeforeintroducinganytreatmentThis is because
the yield is optimal in themoming, as bacilligatherovernight in the lungs. Direct
sputum microscopy using special stains for acid fast bacilli is the cornerstone of
diagnosis(WHO, 2006) Microscopycarried out usingiehl Neelsonstainrecognizes
roughly ten bacilli per ml sputum tattain positive results, with a sensitivity chbout
60-70 % with pulmonary tuberculosidirect Microscopic examination of sputum for
AFB remains the cornerstone for ttignosis of Pulmonary TB in both induslizad
and low ircome countriesThe technige of staiing acid fast bacilli using Ziehl

Neelsonstain (ZN) hasdevelopedwith amalgamationgrom many workers (Bishopt
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al., 1970) and hakept on being thebackboneof TB diagnosis foraround hundred
years. Eventhoughit is lesseffectivethan culturejt is considered to be mosbnsistent
fast of low- costand highly specific method for triiagnosis of Pulmonary TB as a

microbiological tool in resource poor settir@ithui et al, 2007.

2.3.4.1.1. Florescent nicroscopy

Florescent Microscopyvas discovered in mid 1940& is a microscopianethod of
investigatng acid fastbacilli by use of auranine stains. It is more sensitive thaiehl
Neelsonstains (Githuiet al, 1993. It is extensivelyused indevelopedepublicsbut its
usagein unindustrializedcountries is limitedowing to greatinvestment andupkeep
costs. Furthermore, is mainly used inthose facilitieswith more than 5CGpecimens
being tested per da¥luorescence microscopy has been shown in numsastudies to
be at least 10% moreffective than old light microscopy (Ebersolel992. Thus,
fluorescent stains are of paramount importancepnbt in confirming the presence of
mycobacteriumin a given specimen, but alsoprnoviding an estimatequantification of

organismgGithui et al,, 1992)

2.3.4.1.1.Lulture

Cultureinvolves the growing of the bacilli ihowensteinJensermedia This technique

is themost effectivan the diagnosis dfl. tuberculosis Manydiversemedia have been
developedfor growing tuberclebacilli. These includepggbased media, agéased
media andiquid media(Githui, 1994) The sputum specimens submitted for culture
must pass through microscopic examinatibine bestmedium for isolatn of tubercle

bacilli shouldhavethe following characteristic&conomical hinderthe development of
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contaminants easy to make from r8Ueadily accessiblecomponentsas well as
supporing luxuriant growth oflesserquantitiesof bacilli. During theculture ofsputum
specimens, eggased media should be the first choitewensteinJensemrmediumis
most widely usedor cultivating M. tuberculosisbecause itcontainsglycerol which
favours the growth ofM. tuberculosiswhile LowensteinJensenmedium containing
pyruvate butwithout glycerolencourages the growth &fl. bovis Both should be used
in countries ora regionwhere patients may be infected with eitlt@ganism The
advantage of culturing as a method of TB diagnosibas it allows confirmation of
cases as well afacilitating species identification(Githui et al, 1993 Chaudhary,

2010)

2.3.4.2 Treatment of tuberculosis

Tuberculosis ailment can be easily eradicated when diagnosed early. The first line of
drugs during the first two months in the treatment of TB is rifampicin, isoniazid,
ethambutol and razinamide. The second line of drugs in the remaining 4 months
consists of 6 classes of drugs includingaminoglycosides, polypeptides,
fluoroquinolones and thioamid€g/HO, 2003). Medical or drug prescription shoube
adhered to otherwise when one defathis can lead tadrug resistancevhere bythe
patient has to start thdose afresh. Direct observation and treatment strategy (DOTS)

has helped in the management of tuberculosis (Chaudhaty 2010).

2.4 Gaps in knowledge
The aboveiterature review showthat most of thepreviousscientfic researchcovered

haveconcernratedmostly on a few areas liken effects ofantirectroviral drug®n the
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CD4+ T cell countsor effeds of HIV on CD4+ T cell countdor instance atudy by
Mugwe et al, 2013 on the effects of antirectrovirdiugs on CD4+ T cells in HIV
patientsattending Nakuru Hospitallhe conclusion from this study was an increase in
CD4+ cellcounts afterusing ART as wellas aninverse correlation between CD4+
cells andviral load counts Another close study on CD4+ and CD8+ lymphocytes
counts in HIV negive pulmonary TB patients with those of normal blood donors and
effects of antitubeculawas carried out by Uppat d. (2004)in a military hospitalin
India The findingswere lower CD4+ counts in patients with TB as oppose to the
normal donor The study also concluded TB being reversible causeof CD4+

lymphocytopenia

Few studies if any haveeen done concerning the demographic charactersiens
co-infected with TBHIV, others have been done in other parts of the worlchaorme so

in otherhospitalsbut not in Kericho county hospitahzerevedoand Hayeg2010 in

the study orHIV and TB coinfectiorin Kenyas:Environment Resources and Cultyre
found higher number of coinfected females than mdesidesilliteracy and poverty
are othe factorswhich contributeto high burden of TB /HIV.Not much information

has been giveron the effects of antiB drugs on the CD4 T cellaswell as viral load

on HIV/TB coinfected patientsountshence the need for further research on that area
Therefore this study focuss on determiningthe demographic charactetis of
coinfected patientas well as determiningghether TBchemotherapy hasan effect on

CDA4T cell and viral loadcountswhich is one of the measures of immune response
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CHAPTER THREE: MATERIALS AND METHODS
3.1 Study area

The study was carried out in Kericho County Hospital (KCH) located in Kericho town
260 kilometers northwest of Nairobi. Thiategation of HIV services into the
tuberculosislinic was donen the year2005as aresult of the initiatiorof HIV clinic
services. The clinic offers various serviee such as medical, counseling, testing,
provision offood supplementamong other serviceto a rural populationv h o forty

six percentof its members livingoelow the povety line. The tuberculosis andIV
services ardacilitatedby g o v e r n fomelsnbesades other donorganization such as
the Kenya Medical Research Institute/Walter Reed Project (KEMRI/WRP) H
Program.Other ativities in theTB clinic includetesting ¢ the HIV status guidance

and ounselingof the patientsbefore and after testingnd finally treatmentthrough

provision of antiretroviral and ardi B drugs.

Figure 3.1: Map of study Area
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3.2 Study design

A cross sectional study was carried out iV individuals co-infected with M.
tuberculosisvisiting or admitted in te KerichoCounty Hospital. Three experimental
groups were usedf this study:HIV/TB co-infectedasthe main study groupand TB
monaoinfectedand normal studgroups as control groupsRecruited individuals were
those identified by the hospital as having these diseBsm®d samples were obtained

at the beginning andfter completion of TREhemdherapyfor analysis of CD4+ cell
counts for patients in theeriod of November2015 toDecember2016. Data on viral
loads matched with recruited persons were obtained from hospital records.
Questionnaires were used to collect demographic information from the study

population.

3.3 Targe population

The targetpopuhtion included all Human Immunodeficiencyirus infected persons
with Tuberculosis visitinggr admitted in the Kerich@ountyHospital atthe time of the

study.

3.4 Patient enrolment

The study subjects were recruited from TB/Hilinic and were adults over 18 years
who visited KerichoCounty Hospital during the studperiod and those who had
signedconsent form (appendix.IBtandardized questionnair@ppendix lll)were used

to collect social demographic information of gwjects.
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3.5 Inclusion criteria and exclusion criteria

Adults over 18 years and those with HIV afdtuberculosisco-infectionas wellas
TB monoinfectedvho visited KerichoaCounty Hospital during the study and who
gave awritten informeal consenform were included into the studyppendix II). HIV
negative patients and HIV positive patients with TB infections who dekline

participate in the study were excluded.

3.6 Sample size determination

The sample sizeras calculatedisng similar method by Nyamagol§2012).In theyear

2013 the averagetuberculosis and Human Immunodeficiency Virus-iection
proportionin Kericho County was 3% (NLTP, 2013). Using this as a reference for
a single proportion calculation thi an error of % at 95% confidence level
empl oying Fi sher 0s eNyamagoba2012p thenrequitred a s

sample Nwas

N= Z°pq
02
Where:

N = sample size

z = standard normal deviate =1.96

p = prevalence proportion = 0.3(30%) (KAIDS 2014)
q=1p =0.7

8 = level of pr=e0®3% si on

N = (1.96¥ 0.3x0.7 =323

(0.05°

anp
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A total of 323 blood samples were collectdtrough venipuncture bw registered
laboratory technologidrom the recruitedpatients attending the hospital five period

of November 2015 to Decemb2016 before and after T&hemotherapy.

3.7 Sampling technique

Every patient who was declared TB and TB/Hpdsitive bythe hospital andwas
willing to give a written consent was included in the stutlye prescribedreatment for
thedrug sensitive TBor the recruited patientgasthefirst line of TB drugs during the
first two monhs which includedrifampicin, isoniazid, pyrazinamidand ethambutal
The second line of drugs ithe remaining 4 months consisted rifampicin and

isoniazid

3.8CD4+ and viral load quantification

CD4+ T cellscountswere analyzed witha FACS Calibur flow cytometer (Becton
Dickinson Immunocytometry). Whole did was collected in a single K3 EDTA tube
for each patient. Twenty microlitres of CD3+/CD4+/ CD45+ monoclonal antibody
reagent (BD TriTEST) was introduced to fifty microlitres of whole blood in a tube with
a lyophilized pellet having a calibrated quantityfluorescent beads (BD TruCount).
The resulting blood in the tubes were put inside @dark cabinet for incubation for a
period of 15 minutes at room temperature (28°C) and 4 5 Ol ofdysing solution
added. The tube was incubated for 15 minutesanhremperature (2@5°C) in a dark
place again and then the sample processed in the FACS Calibur sys&igme, 200Y.

Results were recorded so as to be used for analysis. Viral load counts were obtained

from patientsodé clinical record since they
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The viral load counts were determined by usp@ymerase chain reaction (PCR)
accordingto amethod described by Murrast al (1999) Thirty microlitres of blood
sample and five microlitres of nucleasdree water were mixed with 1 mM
concentrations of each of theeakynucleoside triphosphates as wellza%  gdV
(N).Themixture wasthenincubated at 72°C for 5 min. The denatured RNA was placed
on ice for 1 min before the addition of
1.5 ¢l oaihd fildllyals.i5n ¢ | of Mol oney muri ne
transcriptaseThe reaction mixture as incubated at 37°C for 45 min, and finally, the
enzymes were inactivated by heating at 98°C for iButes before processingThe

results wereecordedn copie$ € lof bloodand expressed gowers of ten or log scale

(Murray et al, 1999).

3.9 Data collection using questionnaires

The study was based othe all adults over 18 years, specifically, HIVTB co
infected and TB monoinfectegatients who visited Kericho County Hospital TB
clinic during the study period. Standard questaires(AppendixIll) were used to
collect demographic characteristics of the patients and medical history of the
participants. The baseline characteristics of ptiénmclude age, gender, sex, type of

TB, datewhen héshewas first diagnosed and occuipat

3.10 Data analysis

Analysis ofdatawas carried outwith statistical package for social scienc®PE$
software Descriptive statisticssuch as count, percent and frequemegre used to

determine socio demographic characteristics of patieviteal load counts were
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comparedat the beginning and at the completion of EBemotherapydrugs using
mean, media, range , variancestandard deviation, percentile ranks and quartile ranks.
The results were thepresengd in tables, Chartsgraphsand narratives Paired {Test
was used to compare pretreatment and fpeatmentCD4+ counts of the controlé P

v a |l u e O5owas cAnsidered statistically significant.

3.11Ethical considerations

After the approval of theesearch proposal by the Gratiel School, researclearance

to conduct the study was obtained from Kenyatta UniveEitycal Review Boardnd
Kericho County HospitaEthical Board(Appendix Il). A permit to conduct research
was also obtained from National Commissfon Science, Tdmology ad Innovation
(Appendix IlI). Prior to recruitment of the study participants, written informed consent
was also obtainedrom each participant(Appendix ). The study was highly
confidential and subjestwere not forced tincur any expense durintpe study.The
patients recruited were those declared as having TB and TB/HIV by the hospital. Blood

collection and analysis were done by registered laboratory technologist.
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CHAPTER FOUR: RESULTS
4.1 Sociedemographic characteristics of study participants
4.1.1 Age distribution
A total of 323 patientsainfected with TB and HIV wereecruited at the beginning of
the study.The majority of the enrolled subject®ere aged betweenl8 and 74 years with
the mean age being 35.9+10.0 years. THsiky study participants (11.%) were
between 18 and 24 years of age while 113 (30.@vere ageddtween 25 and 34 years,

66 (20.4%) study participants were 45 years oldrmre (Figure 4.1).

40
35 -
30 -
25 -
20 -
15 -
10 -
5 .
0
18-24 25-34 35-44
Age (year9

Figure 4.1: Agedistribution of the study participants, n=323
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4.1.2Gender
A total 0f45.2% study parntcipants were males whi#4.8% study participants were

females. This study reveals that mégeales were coinfected thamales (Figure 4.2).

m Female

m Male

Figure 4.2: Gender of the participants n=323

4.1.3 Marital status
Assessment of the marital status of the studied patients rexkatadajority229(92.6
%) were married. A total of 2despondents (7.%) were not married at the time the

study was conducted (Figure 4.3).
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N Single
B Married

Figure 4.3 Marital status of the study participants, n=323

4.1.4 Level of education

A total of 144 study participants (44%) reported they had attaingmimary school
education as the highest education qualification. Those who had secondary school
educational qualifications were 126 participants (39)0 The rest (53 or 16.%) had

tertiary level education as the highest edioceattained (Figure 4.4).
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4.1.5 Occupation

Concerning their occupation$4.9 %, 10.2% and9.6% respondents who participated
in the surveyreported that they were engaged in snaisiness, farming and casual
labour(tea pluckingyespectively. Security personnel and accountants constitutéd 7.1
and 4.6%respectively of those who participated in the stu@therswhich include
drivers, condators, teachersocialhealth workers, bar maids, house wivesise help
workers carpenters and masonersnstituted the largest percentas@.6 % (Figure

4.5).
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Accountant Business (w) Casual Farmer Security Others
man labourer personnel
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Figure 4.5 Occupations of the studyparticipants, n=323
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4.2 Clinical characteristics of study participants

4.2.1Duration on antiretroviral therapy

The period under which the study subjects had been on antiretroviral therapy was
evaluated in years and results indicated that the médimnquartile range) duration for
being on antiretroviral therapy (ART) among the participants was 72 (raf8e ¥12)
months. Those who had been oRRfor two years or less were 9.3%hile 37.5% had

been on ART for a period of more than two yeamgnot exceeding five yea(gigure

4.6).

40
35
30
25
20
15
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XKH >2-5 >5-10 >10
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Figure 4.6. Duration on antiretroviral therapy of the study participant, n=323
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4.2.2. Typss drug sensitive tiberculosis
Most of the studyparticipants had been diagnosed with pulmonary tubercuhatiis

proportion of 78.0%. Seventyone participants (22.0%) had extrapulmonary

tuberculosis (Figure 4.7).

an

= Pulmonary

= Extrapulmonary

Figure 4.7: Type of tuberculosisthe study participant n=323

4.2.3Pre and posttreatment CD4+ countsfor HIV -TB (pulmonary)
Patientsco-infected with HIVTB (Pulmonary)were put in various categories of CD4+
T cell counts based on CDC classificati¢g8CA, 1995) before and after aniTB
treatment and thproportion ofthose havinga CD4+ T cell count ofbetween200 to
49c el | s/ gl i n 2ortoe78% while tHosewhose @olints iCD4+ T cells
were500 <cell s/ gl drom 2% @phte25 % défaen anak dfter TB

chemdaherapy respectively
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4.24 Pre and posttreatment CD4+ countsfor HIV -TB (extra pulmonary)

Among theextra pulmonaryuberculosis groupthe proportion of thosehoseCD4+ T
cellscouns ranged fronr2004 99 cel | s/ ¢ 113 % and Boabsf@aeland r o m
after TB chemotherapy respectiveBatients whose€CD4+T cell counts werat least
500c e | lofsbloadivere 1% beforeTB chemotherapyreatment andncreased t®0

% on completion of TB chemotherapy

4.2.5 Preand post treatment CD4+ counts for HIVTB (irrespective of TB type)

The overall change in thgroportion of patients who were classified i th00 to 500

c e | lofsbloedlcategoryirrespective of the type of TB increased By % while the
percentagef patients in the group of those whose CDH4¢ellscount was 500 e | | s/ ¢ |
or higher increased b#2 % In all categories of TB, the percentagepersons whose
CD4+ T cell couns waslower than 200c e | [lwas/0%o after a period of six month

and 8 maths for newand relapsecasesespectively(Figure 4.8)
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Figure 4.8: CD4+ counts before and after antiTB treatment, n=323

4.2.6Comparative analysis of CD4+changein patients with HIV -TBs

Statistical analysis pointed oatsignificant difference occurring in the median CD4+
counts in patients with either pulmonary or extrapulmonary TB before and after
treatment (median (interquartile range (IQR)) CD#+cell counts: 8(35180) and
398(340490) cell s / ¢ | of b | o e0)1. Qoreesppnelicgty,i avsigdifigant P
improvement in CD4+T cell counts were reported in patients diagnosed with
pulmonary and extrapulmonary tuberculosis on completion of thechBmotherapy,

P<0.001(Table4.1).
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TB Type Median (IQR) Range (Min- |Median Range (Min- | P-value
pretreatment Max) (IQR) Max)
pretreatment|posttreatmentposttreatment
399(340
Pulmonary 89.5(33.3 192.5) (21-750 499.5) 1237 960 <0.001
Extrapulmonar 79(38143) 13-652 396(33%469) |2371 950 <0.001
Overall 88(35180) 1371 750 398(340490) |123960 <0.001

Table 4.1: Comparative analysis & CD4+ countschange in patientswith HIV -TB

4.2.7 Pre and post treatment CD4+ counts for the patience with TB only

The TBmonoinfected patientsere treated with TBhemotherapjor a period of six

months After analysis opretreatment angost treatmen€D4+ T cell countsusing

paired senple testthe resultsshoweda significant improvements in CD4¥ cell

counts afterTB chemotherapyt=-2.711,p= 0.009(Table4.2).

Paired Differences
95% Confidence
Std. Interval of the
Std. Error Difference Sig. (2
IMean Deviation [Mean Lower Upper |t df [tailed)
Pair TB ONLY -164.6000( 429.26354 60.70703-286.59535-42.60465}-2.711 | 49 |.009
1 Preand
Posttreatmen
CD4+counts_|

Table 4.2: pre and post treatment CD4+ celcounts for TB mono infected patients
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4.28 Pre and post treatment viral load counts for HIV-TB (pulmonary)

The numberof pulmonary TB patiets who had a viral load of lowaghan 1000
c o pi efshloed increased from 1% to 90 % following completion of TB
chemotherapgouse.In the same groupf pulmonary TB patientsndividualswhose
viral load countswas1000 copies eof bloodand above reduced from 88 to 10% at

pretreatment and postatment viral load respectivelyFigure4.9).

4.29 Pre and post treatment viral load counts: HI\ATB (Extra pulmonary)

There wasa reduction in the numbef extra pulmonarnf B patients whoseiral loads
were1000 cope s /ofebloodand abovdrom 92 % to 6% after TB chemotherapy the
cohort that was suffering from extrapulmonamperculosis However,the numberof
patiens whose viral loaccountswasbelow 1000c o p i ef léodihcreased fron®%

to %% after the tuberculosis treatment (Figu8y.

4.2.10 Pre and post treatment viral load counts: HIV\-TB (combined)

Thenumberof patients whoseviral loadwerelower than 1000irrespective of the kind
of TB increased byabout81% .Correspondinglythe patientswith a viral load of
1000 c ofpbloedsr/higHer reduced in number byeighty one percenfFigure

4.9).
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4.211 Comparative analysis of viral load change in patients with HIV/TBs

The median (IQR) viral load in all tHelV/TB coinfectedpatients was 256,7899,000

i 460,870) copiest lof blood at the time of initiation offB chemotherapyAfter a

period of 6 monthsghe median (IQR) viral load was 19 (896 ) copi es /acl whi
significant reduction, €0.001 Likewise, reductions in pretreatment verses {ost
treatment viral loads were statistically significant in the group of patients who had
pulmonary TB (median (IQR) viral loa#55,339 (45,82495,998) verssl 19(1988.5)

c opi &s0/060llas well as in thextrapulmonary TB patients (median (IQR) viral
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load 267,890 (57,000 440,340) vesus 19(197 5 ) copi es k@OOl(Tadle bl ood

43).
TB Type Median (IQR) pretreatment [Range (Min- Median (IQR) Range (Min- P-value
Max)pretreatment |post reatment Max)posttreatmen
t

Pulmonary 255,339 (45,82:495,998) 19-2,124,560 19(1988.5) 19-678,958 <0.001
Extrapulmonar 19(191 75) 19-59,403

y 267,890 (57,000 440,340) |19 19,354,657 <0.001
Oveall 256,789(49,000 460,870) |19-19,354.657  |19(19i 86) 19-678,958 <0.001

Table 4.3: comparative analysis of viral Loadchange in patients canfected with HIV -TBs

4.2.12 Comparative analysis of CD4+count and viral load with the normal

According toCDC (1997) normapersors CD4+ T cell counts ranges from 500 to 1600
cellde lof blood Another study done by Bosiret al, (2013) in Kenyafound tre
normal CD4+T cell countsrange to be 343493 celld of blood. A personwithout
HIV haszeroviral loads The standardangesfor CD4+ counts and zero virdbadsfor
normal personservedas reference point®r the normal controlsin our studyany
value below 19 copies¢ |of blood was iteated as belowdetectable levelsAt
pretreatmentpatientsco-infected with HIV/TB (pulmonary) rangand median [QR)
were21-750 and89.5(33.3192.5) respectively, thiss lower than the normakference
value (CDC, 1997)thuswithin the normalreference of 343573 cellsfe lof blood as

supported by Boee et al (2013 andalso closeto theCDC (1997 of 5001600 cells/
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¢ lof blood The pretreatmentange andmedian (QR) for HIV/TB coinfected extra
pulmonarypatients were 1852, 79(38143) and 237950, 396(337469) after TB
chemotheraprespectively The range and median (IQR) viral load were:18935465,
25678949000460870) and 1878958, 19(186) pretreatment and pdstatment
respectively irrespectivef the type of TB, anndication of redation in viral load

(Havlir et al, 2001)
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CHAPTER FIVE

DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS
5.1 Discussion
5.1.1Socicdemographic factors
5.1.1.1Age distribution
The existence ofTB-HIV coinfection in all age groups could be attributed to
predisposing factorprevailingin the study area such as ignorance, poverty, lifestyle in
town andin tea plantations among othefihe most coinfectedthdividuals were those
within the sexually active brackethese findings arein agreementvith the findings
reportedby WHO (2014 that HIV/TB is known to affect reproductive ageoup of
between twenty five to forty five yealecausdhese are individualwho aresexually
activehence the transmission of HIV is very higihese sexually activieracketsd o n 0 t
engage in safe sex olseicondons which are an important protectioragainst HIV
(Azerevedo, 2010)The statement mentioned previously as far as condomisuse
concernedis supported by other researchers that due toHighprevalence in Kenya,
it is important to encourage condause in all types of sexual relationships including
consensual and legahns since both married andmarried individuals engage in
risky sexual behaviours (IFPRD06). Moreover,they are likely to encountesexual

partnerswith high incidences TB and HIV coinfectigBeribeet al, 2013).

5.1.1.2 Marital statusof the study participants
Marital statudgs an important risk factor when exploritige patterns of HIV/TB
co-infection Thesefindings of the studyindicated that rajority of the subjects were

married, the reason for such an observation could be the mode of transmission of HIV
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virus which is mainly through sexual intercourse thus married couple are at high risk of
infection especially if one partner is unfaithfihese resultarein agreement with the
finding of KDHS (2003)that nearly 2 out of 3 Kenyans coinfected with-fB/ are

aged between 15 to §éas and are married

Unfaithfulness within marriage is another underlying factor especially to workers within
theteaplantation and the transport sector becanest leave their spousestetmeand

engage in sexual relationship with other workers whose spousealsaréar thus
transmittingHIVi nf ecti ons to their innocent sSpous:¢
engage in safe sex because they cannot afford condoms or fear using themiwith the
couples even aftes uspecting HIV infectionGabhuwa ause
(2009)further emphasized inis research othe maritalstatus comparingingle parents

and those who have been in any type of uniodiyidualswho have ever been married

were 3.2 times more likglto be HIV infected

5.1.1.3Education levelof the study participants

Although patients in all education levelgere predisposedo TB-HIV coinfection
higherprevalencevere recorded in primary level which was 2.7 times more than those
with tertiary education level .This is therefore an indic#tat higher education is good

for better healthLow level educatioimay be associated with lack of proper knowledge

on how besto prevent transmission of HIV virus by using safe methods whgaging

in sexual activitieor lack of money fopurchasingsuch protective devicg$§athuya,

2009) Others could engage in sexual activities for monetary terms because they cannot

afford basic needs due fmverty, mainly seen in commercial sex workeA| these
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observations can be summag by the statement thatB-HIV coinfection increases

with decreasing level of education.

Theresults are in agreement with studiesn a nationwide survey in Cameroon which
discoveredthat HIV occurrenceis at the peakamongindividuals with primary or
secondaryeducationlevel mainly those with HIV and TB complication$NIS, 2011).
The findings arefurther sipported by the findings oresearch on association between
HIV status and soctdemographic characteristic by Gathuya (2009) that HIV
prevalence increases with decreasingl of educationContrary to the findings ahe
studyare the findingof other researchers that found that patients with high education
level, with high chances dbeingemployed in skilled occupations which attracts huge
salaries are likely to have mitiple partners compared to those with unskilled
occupations having attained low education le{@hthuya 2009) This indicates that
availability of disposable income can lead to unhealthy behavithat resultin

transmission of HIV which destroy CD4 T cells increasing the susceptibility to TB.

5.1.1.4 Genderof the study participants

Presentlythere is nalefinite indicationof sexbaseddissimilaritiesin theincidences of
tuberculosisand human immunodefieincy virus co-infection in the third world
countriesthough the study had slightlizigher number of cinfected femalesas
opposed tamalesthus in agreement with the finding &wenge(2013) who found
greaterprevalence of HIV infection amongst femalesigelly in subSaharan Africa

because they are commomyposed to sexual actions prior to men
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The presentresults goin line with a studywhich was carried out in Kga which
discovered41.8% and58.2% of HIV/TB cases beingnalesand females respectively
The possible reasofor high incidences of coinfectedomen could be dueo socio
economic factor anttealth seekindehaviours ofwvomen. Asopposed tanen, most
womenhave nocontrol of financialresources at the house holdsdeWoreover, there
is higher rate of transient and permanent immune suppressisomenas a result of

pregnancy, breastfeeding and HIV in women than malmterparts (WHO, 2014)

Azerevedcet al. (2010) ona study ofHIV and TB in Kenya foundhigher number of
HIV/TB coinfected females than males comprising of 52% and 48% respectively due
to increased sexual violence against women (rape) fueling the spread of HIV,
weakening the immunity making one susceptible to Hike findings above stngly

support the results of tletudy.

5.1.1.5 Occupation®f the study participants

The type of occupations also plagsvery important role on HM B confection. People
with low income earning caslbs are highly susceptible to theinfection tharthose
with high income generating andable jobs The reason is becausieey lack enough
disposable incomthustempted to engage unhealthybehaviorssuch as prostitution,
unfaithfulness among othefer more money All these malpracticeslead to HIV
transmissiorwhich weakens the imamity of an individual making thenusceptible to
TB infection. The findings of this study concwvith the observation that lack of income
may lead people tongage in unhealthy commercial orded sexual pretices that are

important in the spread of HIVB coinfections(Azerevedoet al, 2010) The kind of
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occupation is dictated by the education level which in turn dictates the salary earned.
Persos with higher educatiotevel which attracts huge salariesve betterquality live
because the can access better health foar@, shelter hencthe lesser the coinfection.
As a matter of fact, one of theontributing factors whichencouragethe spread of
tuberculosis which is a comgi®mus infection is overcrowdg; the infectious droplet
coughed by an infected person can be easily inhaled by thosesartbending if the
place is congeste(Behr et al, 1999 Shafferet al, 2013. Overcrowding mainly in
slumshappes because of lack of money to acqus@acious room for the familjvost

of the poor families or individuals find themselves living in stumhich are congested
and withvery poor wastedisposal system thusigher chances of developing diseases
The unskilledworkers in the tea plantationgédiwiselive in small cubes within theea
plantationsthus another sign of congestiarmich encourages the spread of TBese
results arestrongly supportedy WHO finding which notedB and HIVaccompaning
poverty(WHO, 2009) The skilled personnel whare more salariedn the contrargan
afford high standard spacious rooms in less congested esilteow TB infection

hence low HIV/TB coinfection

5.1.2 Thetype of tuberculosis

Pulmonarytuberculosis was found to be the most rampant type, thenrdzdond

could be due to early diagnosis and treatment before spreading from the lungs to other
parts of the body resulting to extra pulmonary tablsis. These findings concwith

previous studies by Rajasekartral. 007) who discoverethe greatestommon type
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of tuberculosisin HIV co-infected patients beinghe smearfpositive pulmonar

tuberculosis.

Pulmonary tuberculosisvas significantly associated with HIV thaxtra pulmonaryn
the present study which does not supploetfindings of WHO (2010 which reporéd
that HIV is associated witbxtra pulmonary tuberculosiSuchobservatios could have
occured becausef other factos like higher use of ARTS which results in high levels
of innate and cell mediated immunityhich reducegshe progressiorof pulmonary
tuberculosis teextra pulmonary tuberculosi©ther possible reasorisr most patients
being identified with pulmonary tuberculosis as opposed edra pulmonary
tuberculosis wadue tothe diagnostitechniquewhich was mainly sputum microscopy
as opposed to radiography which is more expensive and requireskills (Githui et
al., 2007) Such opinion is supported by tmetion by other researchers thdirect
microscopic examination of sputum facid fast lacilli remains the cornerstone for the
diagnosis of Pulmonary TB in both industrialized and low income countriesgiRied
al., 1997).Extra pulmonary tubeulosis whichoccurs whenrB hasextended beyond
the lungs to other regions like the bones andt joias rare the disease was salvaged

before spreading due to early diagnosis and proper treatment.

5.1.3 CD4 countof the study participants
The pretreatment low CD# T cell counts levelsn HIV/TB coinfected patientsis

associated with HIML virus which affects CD4 T cell counts lowering the

individuals capacity to fight diseases therefore, increasing the susceptibility to

opportunistic infectionsEmergence of B as an opportunistic infection is mainly as a
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result of low CD4 T cell counts which arsignificantin defensiveresponseounter
to M. tuberculosis. These findings concur witstudies by Butteet al. (2010) thatHIV
infection leads to severe depletion of GD# cells and further by Scangs al. (2000)
thathuman immunodétiency virusdestroys CD4 T cells causingeoccurrencef TB

resultingto increasedtases of illnesanddeath globally

This is further strengthened by the studies of Ochd@683) who discoveredHIV
weakeninghe immune system by progressive depletind dysfunction of the CD4F
cells, thus affectingmonocyte and macrophagefunction, all of which are the key
players in protection against M. tuberculosis Furthermore, there is highmmune
activation among TB/HIV coinfected individuals indicating the dedpeattempts of
the immune systerto containM. tuberculosiswith the atrition of CD4+T cells. Upon
initiation of TB chemotherapythe immune system improves steadily to around a
normal CD4 T cell counts of 50@ of blood within six monthswhich is the
completion period Anti-TB drug are taken foduration of six months unless one
defaults wherebthe dose has to be started aftestthis point, treatment is expected to
have ckaredM. tuberculosisn the bodyunless an individuak a defaulter or itases

of drugresistance orelapsewherdy the patient is introduced to another type of drugs
for the sameor longerperiod. Defaulting can also result in drug resistarnicerefore

strict adherence to the drug is highly recommer({@ié¢dO, 2015)

HIV/TB coinfection was associateslith a significantdecreasan the CD4 T cell
couns and thesefindings underscore the importance of preventing and promptly

treating TB in HI\linfected individuals.The success of the treatment willB drugs
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which resulted in increased number of CDB-<ell countsin most patients was also

contributed by the patientsd high drug adft

Besides the TB chemotherapy, food supplements were sdpplhieh could have also
assisted in boosting the bodydés i mmunity.
had negativeamprovementin CD4+ T cell counts. This could be attributed to drug
resistance due to default or drug toxicity due to use ofTdhtdrugs and ARVS

concurrently as supported by the findings of Schutz (2010).

A significantimprovemenin CD4+ cell countsvas also not on the TB monoinfected
patientsafter TB chemotherapy although the significance was lower than HIV/TB
coinfectedg r o u p 6 Pretredtroeat D4+ cell counts mean Waser . Studes by
Uppal et al, 2004 found significantly lower CD4+ counts in nornidod donors as
opposed to TB patienthus supporting the finding$he reasorior lowerCD4+ counts

in TB/HIV coinfected patientss HIV virus affecting the CD4+ cell depleting them
weakening the immunity. Upon completion of Ti®#atment CD4+ cells inceased to
about 500 and abové@he study issupported bythe findings ofBosire et al ( 2013)
having come up with a range CD4+ cell count of-3833 cellsdl of blood for peofe
living in Kenya and500-1600 cell/ul of blood according to CDC(1997Moreover,
there was higher improvement i€D4+ cell counts after completion of TB
chemdherapy becausall the patientnfected with HIV virus witha CD4+cell count of

500 cells and below has to be introduced with Antiretroviral drug as per \WAaCB
guiddinesand because all HI V/ TB pat icdlsilafd6 CD4 +

blood and weren ARVS.
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5.1.4 Viral load countsof the study participants

The viral load counts aéned after completion of B chemotherapydue to greater
improvement in CD4 T cell counts withTB chemaherapyand Anti-retroviral therapy,
resulting in reduction inviral replication in the bloodThe pretreatment viral load
counts was higher than post treatment cobetsausehe immune response generated
againstM. tuberculosigoromoted fastereplication of HIV virus thus greater copies in
the blood. Studies by Kedzierska al (2003)discovered hugeiral load in TBHIV
coinfected patients because immuesponse produced response td/l. tuberculosis
infection meant for controlling bacterigirowth activatedHIV replication. Therefore,
the immune response generated againstdisease causing organismay promote
replication of another oneThese findingsalso correspond to UNAID results that
tuberculosis ishte primaryroot of bereavement in HIV patients and resurgence of active
tuberculosisn HIV positive personsis likely to be due tantensifiedHIV replication
(Wallis, 1993) Tuberculosis infection is purported be an ailment associated with the
increa® in the multiplicationof HIV viral load. This occurs as a result of cytokine
expression (Walliset al, 1993) Besides, TB also accelerates HIV infections by
increasing viral load by five to seven folds (UNAIDS, 2006) and is responsible for

reducedifespandegredn HIV persons (Ackah, 1995).

The post treatment viral load was lower than pretreatment viral load bebause
tuberculosishad been fully eradicated byB drugs thus the immune response

generated against ippromoted HIV virus replicatiowas reducedn fact most patients
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had lower thametectable limits of viral load counts (< 19 copiemt blood after they

werecured of tuberculosi@Havlir et al,, 2001)

The low CD4 T cell counts in coinfected patients lisked with high levels oHIV
viraemia, which mayjuickenthe progressiortowards severe immunosuppression. The
danger of mortalityin HIV-positive patients withtuberculosis is twice that dfilV-
positive patients without tuberculosis andost deathds as a result oprogressive
human immunodeficiency infection, othigsan TB Whalenet al., 1995).TB infection

was associated with significant increases in the HIV viral load and significant decreases
in the CD4 T cell couns. The findings underscore the importance of preverdimd
promptly treating TBin HIV-infected individuals.Timely diagnosis andcure of
tuberculosisn human immunodeficiency virus and tuberculosignfected patients is

very paramount in suppressing the viral load to less detectable limits and also

improving the immunity of the body.

5.2Conclusions
i. The current study found that most of the-HB/ coinfected patients in Kericho

County Hospital were married femalesged between 18 to 74 years and with
primary shool level of education. Mostvere casual labours ghoyed in
various low income earning occupations and mainly affected by pulmonary
tuberculosis

il. The study found a morgignificant increase in CD4¥F cell countsin patients
coinfected with HIV/TB thanthe TB monoinfectedfter completing their TB

therapy
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The viral load counts decreased significantly after completion of TB
chemotherapylue to reduced replication of th#V virus which was speeded

up byM.tuberculosis.

5.3 Recommendations

On the basis of the foregoing analysis, discussion, boieservations, issues and

perspectives on the study it would be appropriate to emdhke following

recommendations:

Since most of the affected population are poor and with low education level,
there is need for more sensitization on the importance of hegheration since

it empowers people with more knowledge on better ways of improving living
standards thus eradicating poverty and diseases. There is also an urgent need of
educating people on method of reducing HIV transmission since most are
marriedand are sexually active.

Tuberculosischemotherapyhas proved to restore CD4+ cell counts in both
HIV/TB coinfected andTB monoinfectedpatients;thereforethere is need for
early diagnosis and treatment so as to restore the immunity earlier preventing
occurrence of opportunistic infections which goes with lower CD4¢ell
counts

It is advisablefor patients coinfected with HIV/TBo use both TB drugs and
antiretroviraldrugsconcurrently anaarly so as to réuce the viral load copies

whose numberdoubles up faster in the presencdvofuberculosis.
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5.3.1Further research
There is need for further studies on:
i. Why TB drugs and ARVs respond well on most patients and negatively on

others and ways of improving immune responses in larger sectionseof t

populations.

ii. The relationship between gender andiiBlargerstudy.
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APPENDICES

Appendix |

Consent Form

My name is Eunice Cherona | am Master of Science Student from Kenyatta
University.

I am conducting a st ummuneoespondds intpatientseo t he
infected with HIV and Mycobacterium Tuberculosisttending TB Clinic in Kericho
County Hadhe pnformatibndwill by used by the ministry of medical services
and ministry of Public health and sanitations to improve ac@esd quality for
screening of Patients co infected with HIV/TB in the hospitals as well as in other
regions of Kenya.

Procedures to be followed:

Participation in this study requires that | asked you some questions and | also examine
you in order to screen you f@D4 counts.

Some specimen will be taken form you for further tests. | will record the information
from you in a questionnaire.

Voluntary participation

You have the right to refuse participation in this study and there is no reward or penalty
of any kind if you decide to or not to participate, You will get the same care and
medical treatment whether you agree to join the study or not amdlgoision will not
change the care you will receive from the clinic today or that you will get from any
other clinic at any other timePlease remember the participation in this study is
voluntarily. You may ask questions related to the study at any Yoemay refuse to
respond to any questions and you may stop an interview at any time. You may also stop
being in the study at any time without any consequences to the services you receive
form this clinic or any other organization now or in the future.

Discomforts and Risks:

Some of the questions you will be asked are on intimate subject and may be
embarrassing or make you uncomfortable, If this happens, you many refuse to answer
these questions if you so choose. You will also experience some pain aofdisc
during collection of blood. Some of your time will be used before receiving your
normal treatment.

Benefits

If you patrticipate in this study you will help us to learn how to provide effective
screening services that can improve the health of HBVEbinfected patients and

reduce the risk ofllV/TB coinfection. Yo u wi | | al so benefit froi
and if you are found to have a problem you will be advised on the treatment.

Reward:

There is no immediate individual benefit at now for tho$e wvill participate in this

Study other additional laboratory investigation on the C4+ counts .Otherwise your
assistance in this research will aid in improving control and treatment of TB and HIV
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Confidentiality:

All The interviews and examinations witle conducted in a private setting within the
clinic. Your name will not be recorded on the questionnaire. All the samples taken will
be labeled with code link to your name. Your name will not appear when reporting the
findings .The questionnaires will beeft in a locked cabinet for safe keeping at the
Hospital. Everything will be kept private.

Contact information:

If you have any questions you may contact(1)Principal researcher Eunice Cherono on
0722493354 (2). Prof Gicheru on 0722609565 or (3) Dr Mwiis00722492228 or the
Kenyatta university ethical Review committee Secretariat on chaikonamc@Kku.ade,
secretarkuerc@ku.ac.keSecretariakuerc@ku.ac.ke

Participants statement:

The above information regarding my patrticipation in the study is clear to me. | have
been given a chance to ask questions and my questions have been answered to my
satisfaction. My patrticipation in this study is entirely voluntary. | understand that my
records will be kept private and that | can leave the study at any time. | understand that |
will still get the same care and medical treatment whether | decide to leave the study or
not and my decision will not change the care that | will receive from thie tbday or

that | will get from any other clinic at any other time.

,,,,,,,,,,,,,,,,,,,,,,,,,

Signature or Thumprint Date

Investigators statement

I, the undersigned, have eapied to the volunteer in a language she understands the
procedures to be followed in the study and the risks and benefits involved.

Name

Il nterviewer: éééééééecéeécéeecé.

Signature or Thumb print Date.


mailto:.kuerc@ku.ac
mailto:.kuerc@ku.ac.ke
mailto:.kuerc@ku.ac.ke
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Appendix |1 (a)

Ethical approval

KENYATTA UNIVERSITY
ETHICS REVIEW COMMITTEE

Fax: 8711242/8711575 P. O. Box 43844,
Email: kuerc.chairman@ku.ac.ke Nairobi, 00100

kuerc.secretary@ku.ac.ke
secretariat.kuerc@ku.ac.ke Tel: 8710901/12

Website: www.ku.ac.ke

Our Ref: KU/ERC/APPROVAL/VOL.1 (111) Date: 23rd October, 2017
—

Eunice Cherono
Kenyatta University
P.O. Box 43844-0100
NAIROBIL

Dear Eunice,

APPLICATION NUMBER- PKU/669/1747 “IMMUNE RESPONSES IN PATIENTS CO-
INFECTED WITH HIV AND MYCOBACTERIUM TUBERCULOSIS ATTENDING TB
CLINIC IN KERICHO COUNTY HOSPITAL, KENYA.”

1. IDENTIFICATION OF PROTOCOL

The application before the Committee is with a research topic Application Number
PKU/669/1747 “Immune Responses in Patients Co-Infected with HIV and Mycobacterium
Tuberculosis attending TB Clinic in Kericho County Hospital, Kenya.” received on 24" April
2017 and discussed on 9" May 2017.

2. APPLICANT
Eunice Cherono
3. SITE
Kericho County, Kenya

4. DECISION

The Committee has considered the research protocol in accordance with the Kenyatta University
Research Policy (Section 7.2.1.3) and the Kenyatta University Review Committee Guidelines
AND APPROVED that the research may proceed for a period of ONE year from 23
October 2017.
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ADVICE/CONDITIONS

1. Progress reports are submitted to the KU-ERC every six months and a full report is
submitted at the end of the study.

ii. Serious and unexpected adverse events related to the conduct of the study are reported to
this committee immediately they occur. :

iii. Notify the Kenyatta University Ethics Committee of any amendments to the protocol,

iv. Submit an electronic copy of the protocol to KUERC.

When replying, kindly quote the application number above,

If you accept the decision reached and advice and conditions given please sign in the space
Provided below and return to KU-ERC a copy of the letter.

DR. TITUS KAHIGA.
CHAIRMAN ETHICS REVIEW COMMITTEE

L..Swnudl . Cuenon0. accept the advice given and will fulfill the
conditions therein.

C.c. DVC Research Innovation and Outreach
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Appendix Il (b)

oaxe
COUNTY GOVERNMENT OF KERICHO
KERICHO DISTRICT HOSPITAL

Telegrams: "MEDICAL”, Kericho Medical Superintendent
Telephone: Kericho (0734) 758102 Kericho District Hospital
e-mail: kerichodistricthospital@yahoo.com P.0OBox 11

When replying please quote KERICHO

Ref: ER/010/15
Date 27t October 2015

Dear Cherono Eunice,
RE: RESEARCH APPROVAL

Reference is made in regard to your letter dated 13* October 2015 requesting for
permission to carry out a research in our Health facility.

The Ethics & Research committee through the office of the Medical Superintendent is
therefore pleased to inform you that, your request to carry out a research entitled
“Immune Response in Patients Co- infected with HIV and Mycobacterium Tuberculosis
attending 1B Ciinic in Kericho Couniy Referral Hospital “has been approved.

You are therefore expected to continuously observe Ethical considerations and ensure
informed consent is sought from all clients willing to participate in this study.

Feedback and sharing of the findings of the study with the committee is mandatory
upon completion of the data collection exercise. All concerned departments in this
facility are requested to facilitate you in this process.

Yours Sincerely,

7 A —

e 5 SUPERINTENDENT
. ISTR OSPITAL
DAVIDKLIMO (ERICHO - 20200

Li ObE-31177 /31191

For, CHAIRMAN

ETHICS & RESEARCH COMMITTEE
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