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Abstract
Background: Infectious agents accounts for nearly 18% of tfilebal cancer burden, with

higher percentages in developing countries. Thentonest infectious agents associated with
cancer morbidity worldwide includéjelicobacter pylori (H. pylori) which accounts for 5.5%,
Human papilloma virugHPV) which accounts for 5.2% of all cancerepatitis B and hepatitis

C viruses which account for 4.9% of all cancé&igstein Barr virus, Kaposi's sarcoma associated
herpes virus, human T-lymphotropic virus 1(HTLVahld Human Immunodeficiency Virus.
Objective: To determine the burden of cancer at Kenyatta Natielospital and Moi Teaching
and Referral Hospital

Study method:

This study was a cross-sectional health facilitgeaaretrospective survey conducted at Kenyatta
National Hospital and Moi Teaching and Referral pitad for the time period 2008 to 2012.

Data was obtained from the patient’s files frora thedical records department of the selected
hospitals. A pre-designed data collection form wsed to collect data from patient’s files which
met the inclusion criteria. Demographic informateomd cancer data was extracted in relation to
age and sex. The study was approved by the KNHALEbhics and Research Committee.
Results:

A total of 500 files were sampled randomly in KNHdaMTRH from 2008 to 2012. In KNH
60% were females and 40% were males. The age rangedl18 to 95years with a mean of
5lyears. Patients between the ages of 35 yeard tears were 76.4% with the highest age
group (55-64 years) with 22.8%. In females (n=3@t) five most common cancers were
cervical 62(20.7%), breast 59(19.7%), leukemia ZB8(§, ovary 22(7.3%) and gastric 15(5%).
In males (n=200) the five most common types of eahavere prostate 23(11.5%), laryngeal
19(9.5%), colorectal 17(8.5%), leukemia 16(8.0%) asophageal 14(7.0%). The five prevalent

Xi



cancers associated with infectious agents in bexles were cervical (12.4%), gastric (5.4%),
Prostate (4.6%), nasopharyngeal carcinoma (3.4%), Hbdgkin’s Lymphoma (2.6%) and liver
cancer (2.0%). In MTRH, 56% of the cases were femahd 44% were males. Mean age was 48
years (18years to 90 years). A majority of pati€i&6%) were between 25 to 64 years. Those
aged 35 to 44 years had the highest percentag8%22In females (n=300) the five most
common cancers were cervical 62(20.7%), breast BB¥), leukemia 25(8.3%), ovary
22(7.3%) and gastric 15(5%). In males (n=200) tkke Most common types of cancers were
prostate 23(11.5%), laryngeal 19(9.5%), coloretB.5%), leukemia 16(8.0%) and esophageal
14(7.0%). The five prevalent cancers associateth witectious agents in both sexes were:
Kaposi’'s sarcoma (18.6%), Cervical (8.6%), Non-Hadg Lymphoma (7.4%), Liver (3.2%)
and Gastric (3.0%).

Conclusion

This study provided data on common types and peecals of cancer and demonstrated that
cancers associated with infectious agents cong&ibatthe high burden of cancer in Kenya
although causation was not proven. Strategiesa@ase the use of preventive measures such as
increased awareness, vaccination, early and regataening and treatment should be enforced

in the context of limited resources as majoritylwfse cancers can be prevented.

Keywords: cancer, infectious agents, Sub-Saharan Africayke
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CHAPTER 1: BACKGROUND
In Africa, cancer is an emerging public health peabwhere about 715,000 new cancer cases

and 542,000 cancer deaths occurred in 2008 acegptdithe International Agency for Research
on Cancer (IARC)(Ferlay et al., 2010). Accordingtthe United Nation’s population estimates,
the African population is projected to increaseS9o overall, from 1.03 billion to 1.52 billion
between the years 2010 and 2030. Specificallg, rojected to increase by 90% for those aged
60 years and above, the age at which cancer neagidntly occurs. Although this is likely to be
accompanied by increased burden of cancer, thashseontinues to receive low public health
priority in Africa, largely because of limited ragoes and other pressing public health problems,
including communicable diseases such as HIV/AIDsjama, and tuberculosis(ACS, 2011,
Jemal et al., 2011). In Eastern Africa, Cervicalaa was the leading cause of cancer death in
women in 2008 while Kaposi sarcoma was the commdmgnosed cancer and the leading
cause of cancer death among men (Globocan, 2008).

Nearly 18% of theglobal Cancer burden is attributable to infecti@agents, with a higher
percentage (26.3%) in developing countries thadeweloped countries (7.7%) (Parkin, 2006,
Mackay et al., 2006)According to the World Health Organization, abo0f® of all cancer
cases worldwide are related to chronic infectiohen up to 15% of them have a viral etiology
with higher incidence in developing countries tharthe rest of the worldThese are viruses
such as Human Papilloma Vir@idPV), which accounts for 5.2% of all cancers Ké&rtel et al.,
2012). According to World Cancer report (2008pfections are thought to be responsible for
85% of all hepatocellular carcinomas with Hepa#tisirus (HBV) and Hepatitis C virus (HCV)

accounting for 54.4% and 31.0% of them, respelgtive



Other virus associated cancers includaposi’'s sarcoma (caused by human herpesvirusi@l, a
T-cell leukemia (caused by human T-cell leukemiauyitype 1) and lymphomas caused by

Epstein Barr virus (de Martel et al., 2012, ParRid06).

Helicobacter pylori is a bacteria associated with can@acounting for 5.5% of all cancers. For
example, between 74% and 78% of all stomach caneserklwide have been attributed to
infections with H. pylori(Parkin, 2006). In addition, other microorganisms, including patesi
such asXchistosoma haematobium and Opisthorchis viverrini may also be involved, acting as
cofactors and/or carcinogens (Oluwasola AO, 20@8kiR, 2006).

The occurrence of cancer in Africa varies due féedinces in exposures to major risk factors,
detection practices that include diagnostic aneéesting services, awareness of early signs and
symptoms and availability of treatment. Althougmoears related to infectious agents are among
the dominant types in developing countries, candersinating some developed countries are
becoming more common also in these countries duadbption of unhealthy lifestyles.
Comprehensive data on the burden of cancer assdcwath infectious agents are needed to
inform policies, strategies and interventions aeking in most countries in eastern African

region particularly Kenya.



CHAPTER 2: LITERATURE REVIEW

2.1. INTRODUCTION

Cancer is a term used to describe a group of malignanbts with a common characteristic of
uncontrolled growth of abnormal cells that have uaegl the capability to spread and
metastasize to distant site through the circulati@ancer is of multifactorial etiology involving
interplay between genetic and environmental factorsluding infectious agents, ultimately
leading to a cascade of genotypic and phenotymogés that culminates in the formation of a
malignant tumor (Oluwasola et al., 2005).

Cancer is the leading cause of death in developedtdes and the second leading cause of
death in developing countries (Table 5). This derapkic shift of cancer burden in developing
countries is compounded by increasing populati@nvgr and aging, entrenchment of modifiable
risk factors such as smoking, physical inactivitghealthy diets, reproductive behaviadrdy-

associated canceasid by the slower decline in cancers of infectietislogies.



2.2. CANCERS ASSOCIATED WITH INFECTIOUS AGENTS

2.2.1. Gastric cancer andH. pylori

H.pylori is a spiral, gram-negative bacterium that colohittee stomach whose most probable
route of transmission is through fecal oral or -anall routes. Contaminated water sources could
act as reservoirs. Worldwide, 75% of people aredt&d, with prevalence being higher in sub-
Saharan Africa, where it is associated with 63.4%llcstomach cancers (Parkin, 2008)pylori

is believed to induce chronic inflammation, whicddndead to atrophic gastritis and, over time,
increases the risk of developing gastric adenoganca and gastric lymphoma (Plummer et al.,
2004).In developing countries, the age at onset of ifdeds generally lower and peaks at 90 %
among young adults (Plummer et al., 20@gting diets rich in smoked foods, salted meat or
fish, pickled vegetables and smoking increasesiskeactors for stomach cancer (ACS, 2011)
2.2.2. Cervical cancerand Human papilloma virus (HPV)

According to the world cancer report 200&out 80% of cervical cancer cases occur in
developingcountries where, in many regions, it is the moshwmn canceamong womenHPV

16 and HPV 18 have the highest prevalence amongceaércancer patients (50.5 and 13.1%,
respectively) and are associated with a 200-fobdeimsed risk of cervical cancer (Munoz et al.,
2003).The cancer-causing strains of HPV are knowsvaisrupt the cell cycle and inactivate
tumor suppressor proteins such as p53, which esalpmetic damage to accumulate and,
eventually, a cancer to form (Tommasino et al.,30the cumulative lifetime probability of
acquiring a cervical infection with at least onpeyof HPV is extremely high for sexually active
individuals but most infections disappear spontasBowithin 2—4 years, and only a small

percentage progress to low- ahijh-grade squamous intraepithelial lesions infageh by,



smoking, increasing parity (number of children) amdinfection with herpes simplexrus or
Chlamydia (ACS, 2011).

2.2.3. Liver cancer

2.2.3.1 Hepatitis B virus (HBV)

Approximately 54% of liver cancer worldwide is rdgtited to chronic infection with HBV
(Parkin, 2006). To fight off the infection, the imime system releases cytokines and other
inflammatory proteins that can cause tissue damager time this can lead to cirrhosis of the
liver, which is a strong predisposing factor faeli cancer (Azam and Koulaouzidis, 2008).
Chronic infection is indicated by persistence gbdigis B surface antigen in the blood after the
acute infection has passed. Chronicity is much drighr infants and children than for adults.
HBV may be transmitted by mucous membrane or séirtact only when there are breaks, by
injection or sexual intercourse, from a mother &r lbaby during birth, from sharing of
toothbrushes and cutting items. Health care workadspatients with exposure to pooled blood
products, such as hemophiliacs, are also at inedeiask of exposure (Nelson et al., 2001).
2.2.3.2. Hepatitis C virus (HCV)

HCYV infection affects more than 170 million indivals worldwide and represents one of the
main causes of chronic liver disease (CLD) that @aplve in hepatocellular carcinoma (HCC)
(Balsano and Alisi, 2007). A person infected witBW has over 80% probability of becoming a
chronic carrier. Direct transmission by blood comtzation is the most important mode of HCV
transmission. Chronic inflammation and cirrhosie helieved to play key roles in promoting
HCV-associated HCC, although the underlying medmasi of this process are not yet

understood. In addition to HCC, HCV is also invalve polyclonal B lymphocyte activation



(Ferri et al., 2007). Cofactors that may influepcegression are alcohol intake, age at infection
and co infection with HBV or HIV (Flamm, 2003).

2.2.4. Epstein Barr virus (EBV)associated cancers

This virus belongs to Herpesviridae family and eatablish long-term viral infection in their
target cells, promoting cellular immortalizationdatransformation (Damania 2007). EBV is
transmitted primarily via saliva and during adoksste or young childhood; it is associated with
infectious mononucleosis. EBV has been implicatedthe occurrence of nasopharyngeal
carcinoma, in the pathogenesis of Burkitt's lymplaoand Hodgkin’s disease (Cohen et al.,
2008). EBV is also associated with some AIDS-reldion Hodgkin Lymphoma (NHL) and
Hodgkin Lymphoma (Sasco et al., 2010).

2.2.5. Adult T-cell Leukemia & Human T-lymphotropic virus 1(HTLV-1)

HTLV-1 is an oncogenic virus associated with Adtikcell Leukemia (ATL) which is an
aggressive clonal malignancy of mature CD4+ T lyogyties that presents after a 20-40 years of
clinical latency (Yasunaga and Matsuoka, 2007). WLstill represents the only known human
retrovirus directly linked to a specific human mgalancy and is implicated as the aetiologic
agent of ATL in that its patients are always fowvith the virus (Bergonzini et al., 2010).

2.2.6. Bladder cancer andschistosoma haematobium

Chronic infection withSchistosoma haematobium in developing countries accounts for about
50% of the total bladder cancer burden, particylaml Africa and the Middle East (Parkin,
2006). Squamous cell carcinoma is the cancer agsdcwith schistosomiasis (Parkin et al.,
2006; Mostafa et al., 1999). Schistosoma infectiohuman is through direct skin penetration by
aguatic cercariae. The parasite then migratesdintolation, matures and lodges in the venous

plexus of the bladder where male and female adoéte to produce eggs. The eggs are laid in



the bladder, upper urinary and genital tract arditfimune responses to these eggs results in an
inflammation that leads to carcinogenesis (Fu.e8l12).

2.2.7. Prostate cancer and infectious agents

Prostate cancer is the most commonly diagnosedecaamaong men in Southern Africa and
Western Africa (Jemal et al., 2011). Reports hdaw@v® various viruses (Urisman et al., 2006,
Zambrano et al., 2002) and bacteria (Dennis eR@02) that are associated with prostate cancer.
These infectious agents may contribute to chromflainmation of the prostate and
Tumorigenesis (De Marzo et al., 2007¥enotropic Murine leukemia virus-related virus
(XMRYV) is ay retrovirus that has been associated with prosiateer (Urisman et al., 2006).
XMRYV is a candidate human tumor virus with a redbeetivity variant of the antiviral gene,
RNASEL which is the hereditary prostate cancer 1 geneRC1 (Urisman et al., 2006) it is a
member of a viral family known to cause leukemiagl &y mphomas in different mammalian
species (Goff et al., 2007). XMRV integration sitéshuman prostate cancer tissues were
mapped to cancer breakpoints, common fragile sit@sfo-RNA genes, and cancer-related
genes (Kim et al., 2008). Many of these genes ramicated directly or indirectly in prostate
cancer and metabolic pathways that affect prostateer, including androgen signaling. XMRV
has also been observed in prostate tissue frornmtamdial prostate cancer patient and in an
individual without prostate cancer (Fischer et aD08). Bacteria that can infect the human
prostate primarily includ&scherichia coli andEnterococcus species (Brede and Shoskes, 2011).
Connections between persistent mycoplasma infe@rmh induced transformation of cultured
cells, mycoplasmas have been postulated to playjleaim human carcinogenesis (Sfanos and
Isaacs, 2011). The adult 8f haematobium tend to deposit their eggs in the wall of the ann

bladder and to a lesser extent in the uterus, ahgvall and prostate gland and infections with



these large numbers of schistosome eggs at a yagmgould be one of the causal factors for
development of cancer (Fu et al., 2012).

2.2.8 Kaposi sarcoma and Human herpes virus 8 (HH)

HHV-8 is a member of the Herpesviridae family thah establish long-term viral infections in
their target cells promoting cellular immortalizati and transformation (Elgui de Oliveira,
2007). KS is an endemic tumor of the Mediterraneasin and Africa (Ganem, 2010) rarely life
threatening but usually affects elderly males vakin localization. KS has been recognized
associated with HIV infection and therefore classifas AIDS defining disease (Sasco et al.,
2010). In AIDS patients, KS displays frequent inmeshent of extra-cutaneous sites, typically
lungs and gastrointestinal tract with complicatif@srgonzini et al., 2010).

2.3. OTHER SELECTED CANCERS

2.3.1. Breast cancer

Breast cancer is the most frequently diagnosederaud the leading cause of cancer death in
females worldwide Globocan 2008), its risk increases with inheritanteancer susceptibility
genes BRCA1 and BRCA2 (Chen and Parmigiani, 2083e, family history of breast cancer,
high breast tissue density (Boyd et al., 2007)astr¢issue confirmed biopsy hyperplasia and
high-dose radiation to the chest as a result oficaégrocedures (Ma et al., 2008). Other factors
that increases the risk include never having céilgda long menstrual history, recent use of oral
contraceptives, and having first child after the af 30 (Hulka and Moorman, 2008). Some
potentially modifiable risk factors include beingeoweight after menopause, use of menopausal
hormone therapy (especially combined estrogen aodegtin therapy), physical inactivity and

heavy alcohol consumption. Numerous studies hae dlown that EBV (Mazouni et al., 2011,



Yasui et al., 2001), HPV (Wang et al., 2012) andowyegalovirus (CMV) infections are
associated with the development of breast canaeh@rlson et al., 2004).

2.3.2. Colorectal cancer

Colorectal cancer is the fourth most commonly dosgd cancer in males and females in
developing countries, with over 0.5 million new cancases and 288,500 deaths estimated to
have occurred in 2008 (Table 6). tisk increases with age, inherited genetic mutatifike
Lynch syndrome and familial adenomatous polyposashistory of colorectal cancer and/or
polyps, or a history of chronic inflammatory bovai$ease. Modifiable factors associated with
increased risk of colorectal cancer are obesitysigll inactivity, a diet high in red or processed
meat, heavy alcohol consumption, and smoking (AZD31).

2.3.3. Lung and Bronchus cancer

Cigarette smoking is the most important risk fadtwrlung cancer, accounting for about 80% of
lung cancer cases in men and 50% in women world{ltiekay et al., 2006). Other risk factors
include secondhand smoke, occupational or envirotemheexposures to radon and asbestos,
certain metals (chromium, cadmium, and arsenicjnesmrganic chemicals, radiation, air
pollution, coal smoke, and indoor emissions fromlsuGenetic susceptibility contributes to risk,
especially in those who develop the disease atiager age (Li and Hemminki, 2004).

2.3.4. Esophageal cancer

Esophageal cancer is almost twice common amongth@nwomen (Table 6). Cancer of the
esophagus usually occurs as either squamous ceilhama in the middle or upper third of the
esophagus, or as adenocarcinoma in the lower d¢inifdnction of the esophagus and stomach.
The greatest risk factors for squamous cell esogddacpncer are heavy drinking and smoking

while those of adenocarcinoma of the esophagussiem@king and low fruit and vegetable



consumption; however, the main risk factors areugfnd to be overweight and obesity and
chronic gastro esophageal reflux disease when storoantents enter the lower section of the
esophagus irritates it and over time, can leaBaoett's esophagus, a condition in which the
cells lining the lower part of the esophagus havanged or been replaced with abnormal cells
that could lead to cancer of the esophagus (ACE1)20

2.3.5. Non-Hodgkin’s lymphoma (NHL)

The incidence of NHL in some parts of sub-Sahareras particularly in East Africa, is
influenced by the high incidence of Burkitt's lyngha (a subtype of NHL) among children.
This increase may be in part due to the AIDS epidémarkin et al., 2010, Sriplung and Parkin,
2004). The risk for NHL is elevated in persons watlgan transplants who receive immune
suppressants to prevent transplant rejection, aplpewith severe autoimmune conditions, and in
people infected with HIV, human T-cell leukemiauartype | (HTLV-I), and probably HCV
(Hartge et al., 2006). NHL is classified as an Al@&Sining illness and is more prevalent among
AIDS patients compared to the general populati@s¢s et al., 2010). Epstein-Barr virus causes
Burkitt's lymphoma and may play a role in other tyles of NHLs. A family history of
lymphoma and certain common genetic variationsnmune response genes are associated with
a modestly increased risk. Occupational exposaréeitbicides, chlorinated organic compounds,
and certain other chemicals are also associatdd witderately increased risk (Hartge et al.,

2006).
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2.3.6. Cancers of the Lip and Oral cavity

Smoking, alcohol use, smokeless tobacco produstsH&V infections are the major risk factors
for oral cavity cancer, with smoking and alcoholing synergistic effects (Hashibe et al., 2009).
Worldwide, smoking accounts for 42% of deaths froencers of the oral cavity (including the
pharynx) and heavy alcohol consumption for 16%hefdeaths (Danaei et al., 2005).

2.4. KENYAN SITUATION

Cancer in Kenya ranks third as a cause of dea#r aftectious and cardiovascular diseases.
Although population based data in Kenya does nist @ancer is estimated to cause 7% of total
national mortality every year. The most common easi¢n women are breast, esophagus and
cervical cancer while in men it is esophagus, ptestancer and Kaposi sarcoma. The rapid rise
in cancers has resulted from increased exposurskdactors which include tobacco, alcohol
and exposure to environmental carcinogens. Othsle factors include infectious diseases
resulting from viral, bacterial and parasitic irteggns. Despite the fact that cancer is on the
increase, the health systems in the country haktimnally concentrated on the prevention and
control of communicable diseases (MOPHSMOMS, 2012).

According to the situation analysis of cancer ienka 2011(PB, 2011), the major policy
concern however is that the Government of Kenya{tiy of Public Health and Sanitation) has
never had any designated programme or budget tineddressing cancer among other non
communicable diseases that are silent killers. Keaya Cancer Association claims that the
government has continually neglected allocatinj@eht funds for treatment of cancer patients.
It's directing all its efforts on combating HIV/AI® and that one-third of Cancer deaths could be
avoided through Prevention and another third thinougarly Detection and Treatment

(KenCASA, 2011).
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Cancer now poses a burden to the country whichsanilteis addressed will over whelm the
country in the near future. Available cancer datavanting, as there is currently no national
cancer registry. Majority of cancer cases are diagd at advanced stages, when very little can
be achieved in terms of curative treatment. Thikigely due to the low awareness of cancer
signs and symptoms, inadequate screening sen@gquate diagnostic facilities and poorly
structured referral facilities. According to theusition analysis of cancer in Kenya 2011, the
country has few cancer specialists who are conatatrin a few health facilities in Nairobi.
Kenyatta National Hospital, the only Public instibn that hosts most of the Cancer Experts and
Technology in Kenya, is currently overwhelmed witpatient and Outpatient Cases and simply
cannot cope. This makes it difficult for a greatjoni#y of the population to access cancer
treatment services resulting in long waiting tingeaising some previously curable tumors to
progress to incurable stages. According to the @arssociation the devolution of cancer
treating facilities at country level is necess&griCASA, 2011).

There are more Cancer cases being reported in Keawathan years ago, but studies to
determine the reasons for the increased prevalandeincidence are not being conducted.
Cancer research is an essential element in thetigg#eprevention and control of cancer

(MOPHSMOMS, 2012).
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CHAPTER 3: RESEARCH DEFINITION

3.1 JUSTIFICATION

Cancer is a major non-communicable disease (NCDR) mmpncommunicable diseases are
estimated to account for over 60% of total mowyadivery year and 28% of all deaths in Kenya.
Cancer in Kenya ranks third as a cause of dea#r affectious and cardiovascular diseases.
Although population based data in Kenya does nit @xis estimated that the annual incidence
of cancer is about 28,000 cases and the annuaaliyrs 22,000 (MOPHSMOMS, 2012).

The African population is projected to increase30@o overall, between the years 2010 and
2030. Specifically, it is projected to increaseQ@¢o for those aged 60 years and above, the age
at which cancer most frequently occurs (ACS, 20Iata from the CIA World Fact Book 2013
shows that, the life expectancy in Kenya is abdu8 §ears for males and 64.8 years for females
and this increased life expectancy reflects are@®ed risk for cancer acquisition (CIA, 2013).
Available cancer data is wanting as there is ctiyem national cancer registry in Kenya. It is
estimated that more than half of all cancer cased deaths worldwide are potentially
preventable especially those associated with iidlestagents if only given the required public
health priority (ACS, 2011). This study aims to ypd® data on common types and trends of
cancer especially that associated with infecti@yengs. This information will ultimately assist in
formulating and implementing policies, focus onvamtion, treatment, and control interventions

in the context of limited resources.
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3.2. RESEARCH QUESTION
What is the burden of cancer associated with irdastagents at Kenyatta National Hospital and

Moi Teaching and Referral Hospital in Kenya?

3.4. OBJECTIVES
3.4.1. General objective
To establish the burden of cancer associated wigtiious agents at two referral hospitals in

Kenya from 2008 to 2012.

3.4.2. Specific objectives
1. To determine the types of cancer at Kenyatta Natiétospital and Moi Teaching and
Referral Hospital from 2008 to 2012.
2. To determine the trends of cancer at Kenyatta Natiblospital and Moi Teaching and
Referral Hospital from 2008 to 2012.
3. To determine the types and trends of cancer agedomth infectious agents at Kenyatta

National Hospital and Moi Teaching and Referral pitad from 2008 to 2012.
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CHAPTER 4: RESEARCH METHODOLOGY
4.1. Study sites
The study was conducted at two Referral Hospitakanya namely: Kenyatta National hospital
(KNH) and Moi Teaching and Referral Hospital (MTRH)he above facilities were selected
because they are national hospitals and they aagt humbers of patients.
4.2. Study design
The study was a cross sectional descriptive study.
4.3. Study population
Data was collected from hospital records of pasiexgfed 18 years and above.

Inclusion criteria

* Hospital records of patients diagnosed with cadceing the period 2008 to 2012.

* Records of patients above the age of 18 at the dfrgiagnosis and with a confirmed

diagnosis either by histology, radiology or haertcagyp.

Exclusion criteria

* Hospital records with incomplete data.
4.4. Sample size determination

The sample size was estimated according to Fisferisula (Fisher 1991).

_2pi-p)

n
m?

n=1.96 *0.5(1-0.5)

0.0

n= 384
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Where:
p = expected prevalence or proportion or estimategagrtion of cancer in Kenya. This was the
prevalence that was to be estimated by the study.
m= degree of precision or a tolerance error margwidth of the confidence interval (a measure
precision of the estimate).
z= Z statistic for a level of confidence or is trmmal distribution critical value for

a probability ofi/2 in each tail. For a 95% ClI, z=1.96
For this study, a specified the level of confiderafe95%, an error margin of 5% was
considered acceptable, based on similar studies/béye.
The prevalence of cancer in Kenya is unknown tloeeeh prevalence of 50% was assumed in
calculating the sample size.
Using this information in the sample size formulbe a sample d384 was estimated as the
minimal necessary to achieve the required suffigieacision for the estimated prevalence.
4.5. Sampling technique
The sampling frame included records of patientgrtided with cancer in the two referral
hospitals who met the inclusion criteria. The sagte was distributed proportionately among
the five year period. A systematic random samptimgthod was used to select patient’s files.
The first record was selected at random in evegy.y€his first file was within the value of k.

Subsequently, everyWile was selected in an orderly manner to reaehréiguired number.
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Kenyatta National Hospital (KNH)

Year Estimated number of Percentage of the total Files collected per year
files number of files (n=500)

2008 3168 18% 90

2009 2834 16% 80

2010 3048 17% 85

2011 4161 24% 120

2012 4373 25% 125

TOTAL 17,584 100% 500

Moi Teaching and Referral Hospital (MTRH)

Year Estimated number of Percentage of the total Files collected per year
files number of files (n=500)

2008 947 22% 110

2009 1325 31% 154

2010 489 11% 57

2011 732 17% 85

2012 811 19% 94

TOTAL 4304 100% 500

The files available at KNH were for both the inpats and outpatients and were all available at
the Health Information Department. In MTRH the dilevailable were for the inpatients and only
2012 files were available at the Health Informat@epartment. Files for 2008 to 2011 were

obtained at the oncology centre at AMPATH.
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4.6. Data collection

After obtaining ethical approval and permissionnirthe hospital directors, data was obtained
from the patient’s files from the medical recorgpdrtment of the above mentioned hospitals. A
coded questionnaire was the study instrument usembstract the information (Appendix 1).
Patient’'s names were left out for the sake of darftiality. Data was extracted from 2008 to
2012. Only the investigator and the research asgshad access to the files for the purposes of
this study.

4.7. Data management and analysis

Data was abstracted from the patients file usingp@ded questionnaire (Appendix 1). All the
guestionnaires were reviewed by the principle itigator to ensure they were completed
appropriately. Data collected was entered into aneEspreadsheet in a password protected
computerBack-up copies were stored in an external hardedaivd compact disc which were in
sole custody of principal investigator.

The filled questionnaires were in the safe custofiyhe principal investigator who filed and
stored them in a locked cabinet for verificatiomidg analysis.

Further cleaning was carried out after entry usnequency distributions and cross-tabulations
until no more errors were detected.

The final step in the preparation for analysis wading of the data and the creation of any
composite variables from the cleaned data set.

In order to achieve the objectives of the studyadmalysis which was done using Statistical
Package for Social Sciences Programme (SPSS) wmefisicd, was carried out using the

following steps:
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The Univariate analysis involved frequency disttibas for categorical variables and descriptive
statistics (means, medians, standard deviationsgdotinuous variables. Gender and referrals
were presented in pie charts. Methods of cancagndsis, cancer types and residence were
presented using bar charts and frequency distabuébles. Univariate analysis was used to give
an understanding of the characteristics of theiigsl

Bivariate analysis was used to investigate whetifere was an association between gender and
age and type of cancer. Tigetest was used to test association between 2 \esiiftthey were
categorical and satisfied all the conditions. dingy” conditions were not met, Fisher's exact
test was used instead.

4.8. Ethical considerations

Permission to carry out the research was obtaired the KNH/U.0.N. Ethics and Research
Committee (Appendix 3). Permission to conduct #mearch at the hospitals was also obtained
from the Director of Medical Services. Permissiorektract data from the hospital registers and
records was obtained from the Hospital directorghefhospitals participating in the study. The
study was a minimal risk study since there was inectipatient involvement but a retrospective
review of patients file. For confidentiality, thatents’ files were only used within the confines
of the medical records department of the above ioeed hospitals and only the investigator
with the assistance of the medical records depattpersonnel had the access to the files for the
purposes of this study. Patient identifying infotima such as the names was not included in the
data collection forms. All the filled questionnarevere stored in lockable drawers. Raw data
inform of filled questionnaires, data stored ingyagrd protected computer or even the back-up

copies in hard drives and compact disc were tods¢ralyed at the end of the study.
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4.9. Study limitations
Although this study aimed to establish the burdeoamcer associated with infectious agents, it
is difficult to ascertain that a given cancer is@fically caused by an infectious agent.
The ability of some agents to remain latent, asl w&elthe existence of new and emerging
infections, makes detection and proving causaligllenging. An infectious agent may trigger
the initial events of oncogenesis but be absetttarfinal tumor, which adds timing of detection
to the problem.

Under-reporting of cancer cases was a problem, MT&tHed databases and the only cancer
data available on their databases was that of 20%P for the inpatients only. This made
estimation of the total files per year and theacing difficult and thus their study.

Limited space in the Health Information departm&as also a problem in this hospital limiting
their storage capacity of files. A number of filadoth hospitals were incomplete and important
variables were left out thus rendering the fileslrd for the study.

The data obtained from this study may not be géimalde and conclusive since people who
come to the hospitals do not form a random saniplas difficult to draw trends from this
study since studies on trends are designed somelNfeaently.

A total of four referral hospitals had been selédte the purpose of this study namely: Kenyatta

National Hospital, Moi Teaching and Referral HoapitCoast Province General Hospital and
Jaramogi Oginga Odinga Teaching and Referral Hals@f these only two gave permission for

the research to be conducted.
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CHAPTER 5: RESULTS

5.1. KNH
5.1.1. DEMOGRAPHICS
A total of 17,584 (inpatient and outpatient) cancases were on follow up in KNH from 2008 to
2012. 500 files were sampled randomly. Of thesép G@ere females and 40% were males
(Figure 2). The mean age was 51 years (18 yeda$ tears). 76.4% of patients were between

the ages of 35 years to 74 years with the higlgsgaoup (55-64 years) with 22.8% (Figure 1).

KNH Age group

% -
25.00% 22.80%

20.60%
20.00% - 18.80%
15.00% - 14.20%
11%
10.00% -
0,
6.20% 5.40%
5.00% -
0.80%  (.20%
0.00% . : . : . : — . .

% (Percent)

<25yrs  25-34yrs 35-44yrs A45-54yrs 55-64yrs 65-74yrs 75-84yrs 85-94yrs >=95yrs

Age Group

Figure 1: KNH Age distribution ; x-axis represents the age group and y-axis repteghe %.
76% of patients were between the ages of 35 yeafd years with the highest age group (55-64
years) with 23%.
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Gender

40%

H Male

W Female

60%

Figure 2: Gender of the study population at KNH;Females constituted 60% of the patients

Sixty six percent of these cancer cases were edéefinom other hospitals of which 89% of these
had histological confirmed diagnosis. Most cancatigmts in KNH were by origin (place of
birth) from Muranga, Kiambu, Machakos, Nyeri andsiKi(11%, 10%, 8%, 8% and 5.4%

respectively) (Figure 3).
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Place of Birth

Muranga 11%
Kiambu 10%
Machakos 8%
Nyeri 8%
Kisii 5.40%
Meru 4.20%
Kirinyaga 4.20%
Thika 3.80%
Nyandarua 2.80%
Nairobi 2.60%

T T T T T T 1

0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00%

Place

%(Percent)

Figure 3: Place of birth of KNH study population; x-axis represents the % and y-axis
represents the place of birth of the study popatatMajority of the patients at KNH were from
Muranga (11%), Kiambu (10%) and Machakos (8%).

23



5.1.2. TYPES OF CANCERS AT KNH

5.1.2.1. Common types of cancers at KNH

In both sexes (N=500), the five most common tydesaocers were: cervical 62(12.4%), breast
cancer 59(11.8%), leukemia 41(8.2%), colorectal62Bp) then gastric 27(5.4%) (Figure 4,

Table 1). In females (n=300) the five most commancers were cervical 62(20.7%), breast
59(19.7%), leukemia 25(8.3%), ovary 22(7.3%) anstrga 15(5%). In males (n=200) the five

most common types of cancers were prostate 23()1.%&yngeal 19(9.5%), colorectal

17(8.5%), leukemia 16(8.0%) and esophageal 14(7(T%)le 2).

Top Ten cancers in KNH

Cervical 12.40%

Breast 11.80%
Leukemia
Colorectal

Gastric

Cancers

Esophageal
Prostate
Ovary
Laryngeal

Skin

T T T T T T T 1

0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00% 14.00%

%(Percent)

Figure 4: Top 10 cancers at KNH from 2008-2012 indth sexesx-axis represents the % and
y-axis represents the cancers. Cervical (12%) ameasb cancers (11.8%) were the leading
cancers at KNH
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Table 1: All types of cancers at KNH from 2008-201ih both sexes

Cancer prevalence in KNH

(n=500) N % 95% CiI

Cervical cancer 62 12.40% (9.71,15.69)
Breast cancer 59 11.80% (9.17,15.03)
Leukemia 41 8.20% (6.02,11.05)
Colorectal cancer 31 6.20% (4.32,8.78)
Gastric cancer 27 5.40% (3.66, 7.86)
Esophageal 25 5.00% (3.33, 7.39)
Prostate cancer 23 4.60% (3.00, 6.93)
Ovary 22 4.40% (2.84, 6.69)
Laryngeal 21 4.20% (2.68, 6.45)
Skin 19 3.80% (2.37,5.98)
Nasopharyngeal carcinoma 17 3.40% (2.06, 5.50)
Endometrium 17 3.40% (2.06, 5.50)
Others 17 3.40% (2.06, 5.50)
Pancrease 14 2.80% (1.60, 4.77)
Non Hodgkin’s lymphoma 13 2.60% (1.42, 4.56)
Lung and Bronchus cancer 11 2.20% (1.16, 4.02)
Lip and Oral cavity 11 2.20% (1.16, 4.02)
Hypopharyngeal 11 2.20% (1.16, 4.02)
Liver cancer 10 2.00% (1.13,3.97)
Osteogenic 1.60% (1.02, 3.77)
Bladder cancer 1.40% (0.61, 2.99)
Thyroid 1.40% (0.61, 2.99)

Eye 1.20% (0.49, 2.73)
Multiple myeloma 1.20% (0.49, 2.73)

8

-

7

Genitalia 6 1.20% (0.49, 2.73)

6

6

Hodgkin’s lymphoma 5 1.00% (0.34, 2.43)
4

Parotid 0.80% (0.26, 2.18)
Cholangiocarcinoma 4 0.80% (0.26, 2.18)
Kaposi Sarcoma 2 0.40% (0.07, 1.60)

Genitalia included penis, vagina, vulva and testide others included renal, head, brain, anal,
ear, rhabdomyosarcoma, meningioma, liposarcoma, ighsteal, choriosarcoma and pelvic
cancers.
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Table 2: Types of cancers at KNH by Gender from 2082012

Cancer Prevalence in KNH by

Sex

Gender (n=500) Male(200) Female(300)
n(%) n(%)

Gastric Cancer 12(6.0%) 15(5%)
Breast Cancer 0 59(19.7%)
Cervical Cancer 0 62(20.7%)
Colorectal cancer 17(8.5%) 14(4.7%)
Liver cancer 5(2.5%) 5(1.7%)
Lung and Bronchus cancer 8(4.0%) 3(1.0%)
Esophageal 14(7.0%) 11(3.7%)
Nasopharyngeal carcinoma 12(6.0%) 5(1.7%)
Lip and Oral cavity 6(3.0%) 5(1.7%)
Hodgkin lymphoma 2(1.0%) 3(1.0%)
Bladder cancer 5(2.5%) 2(0.7%)
Non Hodgkin’s lymphoma 7(3.5%) 6(2.0%)
Prostate cancer 23(11.5%) 0
Kaposi Sarcoma 1(0.5%) 1(0.3%)
Leukemia 16(8.0%) 25(8.3%)
Skin 12(6.0%) 7(2.3%)
Osteogenic 6(3.0%) 2(0.7%)
Pancrease 7(3.5%) 7(2.3%)
Ovary 0 22(7.3%)
Endometrium 0 16(5.3%)
Genitalia 2(1.0%) 4(1.3%)
Eye 3(1.5%) 3(1.0%)
Hypo-pharyngeal 4(2.0%) 7(2.3%)
Laryngeal 19(9.5%) 2(0.7%)
Parotid 3(1.5%) 1(0.3%)
Thyroid 0 7(2.3%)
Cholangiocarcinoma 3(1.5%) 1(0.3%)
Multiple Myeloma 4(2.0%) 2(0.7%)
Other 10(5.0%) 7(2.3%)
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Table 3: The most common malignancies diagnosed dhfferent Age groups at KNH

Rank | Age <25 25-34 35-44 45-54 55-64 65-74 75-84 | 85-94 >=95
Cervical Breast Prostate Gastric Gastric
Osteogenic | Leukemia Cancer Breast Cancer Cancer Breast Cancer Cancer Cancer
1] 12.9% 18.2% 24.5% 17.5% 10.5% Cancer 8.5% | 22.2% 25.0% 100%
Skin Breast Cervical Gastric Prostate
Leukemia | Cancer Cancer Cervical Cancer Esophageal | Cancer Cancer
2| 12.9% 9.1% 14.9% Cancer 16.5%| 10.5% 8.5% 18.5% 25.0%
Cervical Laryngeal
Cancer Endometriu | Leukemia | Esophageal | Colorectal Colorectal | 25.0%
3]19.7% m 7.3% 11.7% 7.8% 10.5% Prostate 6.8% 14.8%
Non Multiple
Hodgkin’s Cervical Skin Gastric Myeloma
lymphoma | Cancer Cancer Colorectal Cancer Pancrease Esophage | 25.0%
4| 9.7% 5.5% 4.3% 6.8% 8.8% 8.5% al 11.1%
Breast Non Ovary Ovary Cancer| Laryngeal Lip and
Cancer Hodgkin’s Cancer 5.8% 8.8% Oral
6.5% lymphoma | 4.3% Endometrium | Cavity
5 5.5% 5.6% 11.1%
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5.1.3. PREVALENCE OF COMMON TYPES OF CANCERS AT KNH

Table 4: Prevalence of five common male cancers ENH

Male Cancer Prevalence

in KNH 2008 2009 2010 2011 2012
Leukemia 10.3% 18.9% 3% 5.9% 2.5%
Prostate Cancer 10.3% 8.1% 9.1% 17.6% 10%
Laryngeal 2.6% 8.1% 12.1% 13.7% 10%
Colorectal cancer 7.7% 10.8% 3% 11.8% 7.5%
Esophageal 10.3% 2.7% 9.1% 3.9% 10%
Male Cancer prevalence, KNH
25 -
20 -
18.9
£ 15 -
3
9
Ny 10 10
7.5
5 -
2.6 2.7 ' 2.5
0 T T T T 1
2008 2009 2010 2011 2012
Leukemia Prostate Cancer Laryngeal Colorectal cancer Esophageal

Figure 5: Prevalence of five common male cancers KINH ; x-axis represents the years and y-
axis represents %.

Laryngeal and prostate cancer has been increasing 2008 to 2011 with a slight decrease in
2012. There was a significant decrease in leukémm (18.9%) in 2009 to (3%) in 2010 with a
slight increase in 2011. Prostate was steady @0fill where there was a significant increase

(from 9.1% to 17.6%) with a decrease in 2012 (Fedhx.

28



Table 5: Prevalence of five common female cancers ldNH

Female Cancer Prevalence

in KNH 2008 2009 2010 2011 2012
Gastric Cancer 3.9% 4.7% 3.8% 5.8% 5.9%
Cervical Cancer 19.6% 18.6%  21.2%  24.6% 18.8%
Breast Cancer 13.7% 14%  23.1%  20.3% 23.5%
Leukemia 15.7% 16.3% 3.8% 5.8% 4.7%
Ovary 5.9% 7% 5.8% 10.1% 7.1%
Female Cancer Prevalence, KNH
25 4.6
23.1/\\ 235

163

15 - 4577

1377

%(Percent)

1.2
20 1 196 ﬂ// 203 \
18.8

10 - 1
7 7.1
=579 .8 5.9
} ( : 4.7
3.

2008 2009 2010 2011

Cervical Cancer Breast Cancer

= Gastric Cancer

Leukemia

2012

Ovary

Figure 6: Prevalence of five common female cancead KNH ; x-axis represents the years and

y-axis represents %

Breast and gastric cancers have been increasinglweears among the females. Cervical and
ovarian cancers have been increasing with a stigstease in 2012. There was an over ride
between cervical and breast cancers along the.y@arsical cancer was leading in 2009, 2010
and 2011, whereas breast cancer took the lead 10 206d 2011. There was a significant

decrease in leukemia from (16.3%) in 2009 to (3.8%2010 and a slight increase to 2012

(Figure 6).
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5.1.4. CANCERS ASSOCIATED WITH INFECTIOUS AGENTS AT KNH
Among the cancers associated with infectious agart®th sexes from 2008 to 2012, the most
prevalent cancers were cervical (12.4%), gastriel%¥), Prostate (4.6%), nasopharyngeal

carcinoma (3.4%), Non Hodgkin’s Lymphoma (2.6%) &wer cancer (2.0%) (Figure 7).

Cancers associated with Infectious Agents

Cervical 12.40%
Gastric

Prostate

Nasopharyngeal Carcinoma
Non Hodgkins Lymphoma

Liver

Bladder

= ® 6o 3 99 N

Hodgkins Lymhoma
Kaposi Sarcoma
Adult T cell Leukemia

Burkitts lymphom

0% 2% 4% 6% 8% 10% 12% 14%
%

Figure 7: Top 10 cancers associated with infectiousgents at KNH from 2008-2012 in both
sexes x-axis represents the % and y-axis representsdneers. The most prevalent cancers
were cervical (12%), gastric (5%), Prostate (4.6%gsopharyngeal carcinoma (3%), Non
Hodgkin’s Lymphoma (2.6%) and liver cancer (2%)
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5.1.5. PREVALENCE OF CANCERS ASSOCIATED WITH INFECT IOUS AGENTS
NHL among the males has shown an increased treadtle years. Gastric cancer has also been

increasing over the years with a significant deseaa 2012 (Figure 8).

Common Male Infectious cancer in KNH
12 -
10 - 10.3 93
2
g 8 7.5
5
g 6 1 5.6
X 2 -
5 2.5
0 G T T G T T 1
2008 2009 2010 2011 2012
Gastric Cancer Nasopharyngeal carcinoma Non Hodgkin’s lymphoma
Prostate cancer Liver Cancer

Figure 8: Prevalence’s of the top 5 common male caars associated with infectious agents
X-axis represents the years and y-axis represents %
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Among the common cancers associated with infectments in females, there has been a steady

trend with a slight decrease of cervical and naapptgeal carcinoma in 2012 (Figure 9).

Common Female Infectious cancer in KNH
30 -+
25 4.6
20 - 2
t * T8. 18.8
(]
(5]
5 15 -
Z
X 10 {
5 - 47 58 5.9
S.0 2.0 3.5
Dﬁﬁ S — 12
O V) T T T \v} T 1
2008 2009 2010 2011 2012
— Gastric Cancer —— Nasopharyngeal carcinoma Non Hodgkin’s lymphoma
Cervical cancer Liver Cancer

Figure 9: Prevalence’s of the top 5 common femaleancers associated with infectious
agents.; x- axis represents the years and y-axis repre€éniCervical cancer has been steadily
increasing over the years
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5.2. MTRH
5.2.1. DEMOGRAPHICS
A total of 4304 (inpatient only) cancer cases wamefollow up in MTRH from 2008 to 2012.
500 files were sampled randomly. Of these 56% Veareles and 44% were males (Figure 2b).
Mean age was 48 years (18years to 90 years). Arityagd patients 76.6% were between 25

to64 years. Those aged 35 to 44 years had thedtighecentage (22.8%) (Figure 1b).

Age group MTRH

25.00% -
22.80%
21.80%

20.00% -
16.60% 16.00%
15.00% -
12.20%
10.00% -
5.60%
o

5.00% 320%
1.80%
m_~

0.00% 1 T T T T T T T T

<25yrs  25-34yrs 35-44yrs 45-54yrs 55-64yrs 65-74yrs 75-84yrs 85-94yrs  >95yrs

%

Age group

Figure 1b: Age distribution of MTRH study population; x-axis represents the age group and
y-axis represents %. 77% of patients were betwéeto b4 years with the highest age group
(35- 44 years) with (23%)
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Gender in MTRH

H Male

W Female

Figure 2b: Gender of study population at MTRH; Females constituted majority of the study
population at 56%

Forty two percent of these cancer cases wereraggdrom other hospitals of which 91.2% of
these had histological confirmed diagnosis. Mostea patients in MTRH were by origin (place
of birth) from Uasin Gishu, Nandi, Lugari, Transdi& and Bungoma (22.8%, 8.4%, 8.4%, 7.4%

and 6% respectively) (Figure 3b).
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Place of Birth MTRH

Uasin Gishu

Nandi

22.80%

Lugari

Trans Nzoia

Bungoma
Keiyo 3.40%
3.00%
2.60%
2.40%

2.00%

0.00% 5.00% 10.00% 15.00% 20.00% 25.00%

Place of Birth

Busia
Kakamega
Baringo

Vihiga

%(Percent)

Figure 3b: Place of birth of MTRH study population; x-axis represents the % and y-axis
represents the place of birth. Majority of the gtpdpulation at MTRH were from Uasin Gishu
(23%), Nandi (8%) and Lugari (8%)

5.2.2. TYPES OF CANCERS AT MTRH

5.2.2.1 Common types of canceist MTRH

In both sexes (N=500) the five most common tydesaacer were Kaposi sarcoma 93(18.6%),
breast cancer 77(15.4%), cervical 43(8.6%), Nonghods Lymphoma 37(7.4%) and leukemia
36(7.2%) (Figure 4b). In females (n=282) the fivesncommon types of cancers were breast
cancer 74(26.2%), cervical 41(14.5%), Kaposi sae@8& (13.5%), Non Hodgkin’s Lymphoma
15(2.3%) and leukemia 15(5.3%). In males the fivasthhtommon types of cancers were Kaposi
sarcoma 55(25.2%), Non Hodgkin’'s Lymphoma 22(10,1%ukemia 21(9.6%), colorectal

cancer 16(7.3%) and esophageal cancer 16(17.3%e(2a).
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Top Ten Cancers MTRH

Capossorcome. N :: ¢

oot I :; o
Cervical __ 8.60%
Non Hodgkin's Lymphoma __ 7.40%
Leukemia __ 7.20%
Colorectal __ 5.40%
Esophageal __ 5.40%
Pancrease __ 4.20%

tiver [N 3.20%

Gastric _ 3.00%

Cancers

0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00% 14.00% 16.00% 18.00% 20.00%

%(Percent)

Figure 4b: Top ten cancers at MTRH in both sexes &im 2008 to 2012x-axis represents the
% and y-axis represents cancers. Kaposi sarconda)(1Breast (15%) and Cervical cancer (9%)
were the leading cancers at MTRH
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Table 1b: All Types of cancer at MTRH in both sexe$rom 2008-2012

Cancer types in MTRH n % 95% ClI
(n=500)

Kaposi Sarcoma 93 18.60% (15.34, 22.35)
Breast cancer 77 15.40% (12.41, 19.93)
Cervical cancer 43 8.60%  (6.36, 11.50)
Non Hodgkin’s lymphoma 37 7.40% (5.57, 8.89)
Leukemia 36 7.20% (5.16, 9.92)
Colorectal cancer 27 5.40% (3.66, 7.86)
Esophageal 27 5.40% (3.66, 7.86)
Pancrease 21 4.20% (2.68, 6.45)
OTHERS 18 3.60% (2.21, 5.74)
Liver cancer 16 3.20% (1.90, 5.26)
Gastric cancer 15 3.00% (2.75, 5.01)
Hodgkin’s lymphoma 14 2.80% (1.60, 4.77)
Ovary 14 2.80% (1.60, 4.77)
Nasopharyngeal carcinoma 11 2.20% (1.16, 4.02)
Skin 11 2.20% (1.16, 4.02)
Multiple Myeloma 10 2.00% (2.13, 3.97)
Lip and Oral cavity 9 1.80% (0.88, 3.51)
Prostate cancer 7 1.40% (0.61, 2.99)
Endometrium 5 1.00% (0.34, 2.43)
Genitalia 4 0.80% (0.26, 2.18)
Lung and Bronchus cancer 3 0.60% (0.16, 1.90)
Laryngeal 3 0.60% (0.16, 1.90)
Bladder cancer 2 0.40% (0.07, 1.60)
Eye 2 0.40% (0.07, 1.60)

Genitalia included penis, vagina, vulva and testide others included renal, head, brain, anal,
ear, rhabdomyosarcoma, meningioma, liposarcoma, ighsteal, choriosarcoma and pelvic
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Table 2b: Types of cancers by Gender at MTRH from @08-2012

Cancer Prevalence in MTRH by

Sex

Gender (n=500) Male Female
n=218 n=282

Gastric Cancer 5(1.4%) 10(3.5%)
Breast Cancer 3(1.4%) 74(26.2%)
Cervical Cancer 0 43(15.1%)
Colorectal cancer 16(7.3%) 11(3.9%)
Liver cancer 13(6.0%) 3(1.1%)
Lung and Bronchus cancer 1(0.5%) 2(0.7%)
Esophageal 16(7.3%) 11(3.9%)
Nasopharyngeal carcinoma 8(3.7%) 3(1.1%)
Lip and Oral cavity 4(1.8%) 5(1.8%)
Hodgkin lymphoma 7(3.2%) 7(2.5%)
Bladder cancer 1(0.5%) 1(0.4%)
Non Hodgkin’s lymphoma 22(10.1%) 15(2.3%)
Prostate cancer 7(3.2%) 0
Kaposi Sarcoma 55(25.2%) 38(13.5%)
Leukemia 21(9.6%) 15(5.3%)
Skin 7(3.2%) 4(1.4%)
Pancrease 10(4.6%) 11(3.9%)
Ovary 0 14(5.0%)
Endometrium 0 5(1.8%)
Genitalia 1(0.5%) 3(1.1%)
Eye 1(0.5%) 1(0.4%)
Laryngeal 3(1.4%) 0
Multiple Myeloma 6(2.8%) 4(1.4%)
Other 9(1.4%) 9(3.2%)
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Table 3b: The most common malignancies diagnosed different Age groups at MTRH

Rank | Age | <25 25-34 35-44 45-54 55-64 65-74 75-84 85-94 | >=95
Non
Hodgkin's Kaposi Kaposi Breast Breast
lymphoma | sarcoma | sarcoma | Cancer Breast Cancer Esophageal| Pancrease
1] 21.4% 25.3% 35.1% 20.2% Cancer18.8%| 11.5% 18.8% 22.2%
Kaposi's Breast Breast Kaposi Kaposi Lip and Breast
sarcoma Cancer Cancer sarcoma sarcoma Leukemia Oral Cavity | Cancer
2| 14.3% 12.0% 15.8% 12.8% 16.3% 11.5% 18.8% 11.1%
Non
Cervical Cervical Hodgkin’s Prostate Cervical
Leukemia Leukemia | Cancer Cancer lymphoma Colorectal | Cancer Cancer
3| 10.7% 12.0% 12.3% 10.1% 11.3% 9.8% 12.5% 11.1%
Cervical Breast
Pancrease | Cancer Leukemia | Leukemia Esophageal | Esophageal| Cancer Colorectal
4 | 10.7% 8.4% 12.0% 8.3% 8.2% 8.8% 6.3% 11.1%
Non Non
Hodgkin’s Hodgkin’s Hodgkin's Cervical
lymphoma | Colorectal | Colorectal | lymphoma | Cervical lymphoma | Cancer Esophageal
5| 10.7% 8.4% 8.4% 7.3% Cancer 7.5% | 8.2% 6.3% 11.1%
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5.2.3. PREVALENCE OF COMMON TYPES OF CANCERS AT MTRH

Table 4b: Prevalence of five common male cancers ®fTRH

Male Cancer Prevalence’s

in MTRH 2008 2009 2010 2011 2012
Leukemia 10% 14.9%  5.9% 8%  3.8%
Kaposi Sarcoma 34% 31.1% 59% 28% 13.5%
Non Hodgkin's lymphoma 1996  10.8% 17.9% 12% 5.8%
Colorectal cancer 2% 10.8% 5.9% 4%  9.6%
Esophageal 6% 1.4% 0% 8% 19.2%
Male Cancer Prevalence, MTRH
40 -
35 -
30 -
25
s
3 20 19.2
X 151 13.5
10 9.6
5 - §:§
0 ]
2008 2009 2010 2011 2012
Leukemia Kaposi Sarcoma Non Hodgkin’s lymphoma
Colorectal cancer Esophageal

Figure 5b: Prevalence’s of five common male canceet MTRH; Xx-axis represents the years
and y-axis represents the cancers.

In males Esophageal increased significantly frofo)(On 2010 to (19.2%) in 2012. NHL
significantly decreased from 17.9% in 2010 to 5.8%62012. There was also a significant
decrease in Kaposi’'s sarcoma from 31.1% in 20095.986 in 2010 for it to increase in 2011

(Figure 5b).
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Table 5b: Prevalence of five common female canceas MTRH

Female Cancer prevalence 2008 2009 2010 2011 2012

in MTRH
Leukemia 8.3% 7.5% 0% 3.3% 4.8%
Cervical Cancer 5% 12.5% 20% 21.7%  16.7%
Breast Cancer 25% 23.8% 35% 33.3% 14.3%
Ovary 3.3% 1.3%  7.5% 11.7% 2.4%
Kaposi Sarcoma 26.7% 20%  7.5% 5% 0%
Female Cancer Prevalence in MTRH
40 -
35 - 35
33.3
30 -
25 -
g 20 -
X

15 -

10 -

5 .

0 T T \v) T T U 1

2008 2009 2010 2011 2012
Leukemia Cervical Cancer Breast Cancer Ovary Kaposi Sarcoma

Figure 6b: Prevalence’s of five common female caneat MTRH; x-axis represents the
years and y-axis represents the percentage

In females breast cancer was leading all througmf2008 to 2011 but was over ridden by
cervical cancer in 2012. Ovarian cancer increasauh f1.3% in 2009 to 11.7% in 2011 with a

slight decrease in 2012. Kaposi sarcoma decreageificantly along the years (Figure 6b).
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5.2.4. CANCERS ASSOCIATED WITH INFECTIOUS AGENTS AT MTRH
Among the cancers associated with infectious agenMTRH, the five most common cancers
were Kaposi's sarcoma (18.6%), Cervical (8.6%), Ntodgkin's Lymphoma (7.4%), Liver

(3.2%) and Gastric (3.0%) (Figure 7b)

Cancers associated with infectious agents MTRH

Kaposi Sarcoma 18.60%
Cervical

Non Hodgkins Lymhoma
Liver

Gastric

Hodgkins Lymhoma

Cancers

Nasopharyngeal carcinoma
Prostate

Bladder

Adult T cell Leukemia

Burkitts lymhoma

0% 2% 4% 6% 8% 10% 12% 14% 16% 18% 20%

Percent

Figure 7b: Top ten cancers associated with infectis agents at MTRH in both sexes from
2008-2012;x-axis represents the % and y-axis representsecain&aposi sarcoma, cervical
cancer and Non-Hogkins lymphoma were the highestera associated with infectious agents
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5.2.5. PREVALENCE OF CANCERS ASSOCIATED WITH INFECT IOUS AGENTS AT
MTRH

In males, there was a significant decrease of Kapsarcoma from 31.1% in 2009 to 5.9% in
2010 and a significant increase in 2011. Nasoplgaghcarcinoma remained steady but there
was a significant decrease of HL from 11.8% in 26d®% in 2011 and 2012.There was an

increase in liver cancer from 2009 (Figure 8b)

Common Male infectious Cancer Prevalence MTRH
40 -
35 -
30 -
= 25 A
c
S
5 20 A
Z
X 15 -
13.5
10 -
5 5.8
0 0 .
2008 2009 2010 2011 2012
Liver Cancer Nasopharyngeal carcinoma Non Hodgkin’s lymphoma
Hodgkin’s lymphoma Kaposi Sarcoma

Figure 8b: Prevalence’s of the top five male cancsrassociated with infectious agentx-
axis represents the years and y-axis represenfethentage
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Common Female infectious Cancer Prevalence, MTRH
30 -

25 A

%(percent)

10 -

2008 2009 2010 2011 2012
Liver Cancer Cervical Cancer Non Hodgkin’s lymphoma
Hodgkin’s lymphoma —— Kaposi Sarcoma

Figure 9b: Prevalence’s of the top five female caecs associated with infectious agentx-
axis represents the years and y-axis represenfgetoentage

In females, Kaposi’s sarcoma was decreasing albagy¢ars. Cervical cancer increased along
the years with a slight decrease in 2012. Non Hodgk.ymphoma remained steady with a

decrease from 2010. Liver cancer showed an incied&@l2 (Figure 9b).
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CHAPTER 6: DISCUSSION, RECOMMENDATION AND CONCLUSIO N

6.1. DISCUSSION

This study conducted at two National referral htapiin Kenya demonstrated that cancer is an
important health problem in that KNH had 17,584neated number of patients (inpatient and
outpatient) and 4304 in MTRH (inpatient). In KNHetlop most cancers were cervical, breast
cancer, leukemia, colorectal and gastric. In MTIRE!l top most cancers were Kaposi’'s sarcoma,
breast cancer, cervical, Non-Hodgkin’s Lymphoma () End leukemia.

In males the common cancers in both hospitals veeterectal, esophageal andukemia.
Kaposi’s sarcoma and NHwere significantly high in males in MTRH whilgrostatecancer
among the males in KNH. The high prevalence of gi®state and esophageal cancer is in line
with the data from the Kenya National Cancer CdnBtmategy that showed that KS, prostate
and esophageal cancer are the most common canageni lOPHS & MOMS 2012. Similarly

a retrospective study done in Tenwek Hospital irsi&ie Kenya showed that the most common
sites of cancer in men were esophagus, stomacktapeoand colorectal and NHL cancers
(Parker et al., 2010). The low number of prostases in MTRH is particularly alarming
especially with the free checkups available at bimspital. This would suggest that the reported
number of prostate cases was likely under-repdoeszhuse of the space issue at the records
department to handle all the patients’ files.

In females the common cancers in both hospitale wervical, breast, ovary andukemia.
However gastric cancer was predominant in femate&NH while Kaposi’'s sarcoma was
significantly high in females in MTRH. The high pedence of breast, cervical and gastric
cancer is in line with the data from the Westermygestudy that showed that the common sites

of cancer in women were cervical, breast, stomathrus and esophagus (Parker et al.,
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2010).This is also in line with a study done in Sdharan Africa that showed that some
countries in East Africa have among the highesticalr cancer rates (50 cases per 100,000)
worldwide (Ferlay et al., 2010). Breast cancerlhesome the most commonly diagnosed cancer
in women in a study done sub-Saharan African c@s)twhich also observed a shift between
breast and cervical cancer rates though cervicadezavas the most commonly prevalent cancer
in many of these countries (Mackay et al., 2006)isTs also evident from what was observed
from the trend curves. There was an override betveeevical and breast cancer, with cervical
cancer leading in 2008, 2009 and 2012 in KNH. Breasicer was leading in MTRH but
cervical cancer took the lead in 2012.The reasongHis shift may include increases in the
prevalence of risk factors for breast cancer swlealy menarche, late childbearing, having
fewer children, obesity, awareness and detectiem&l et al., 2011) .

Esophageal cancer was more prevalent in males wiwamen in both KNH and MTRH. The
reasons for the high prevalence among the maldd beuattributed to alcohol intake. Although
studies show that esophageal is the leading cduseath among both men and women in East
Africa (Jemal et al., 2011, Parker et al., 20103 dhd not reflect in our study. However, the
relative proportion of esophageal cases in comparis other cases of cancer is higher at a study
done in Tenwek Hospital. This may be due to ina@dgsatients’ referrals and increased public
awareness of esophageal care and palliation phigsghat Tenwek (Parker et al., 2010).

A study done in sub-Saharan Africa (Sasco et 8lL0P showed that infection with the Human
Immunodeficiency Virus (HIV) entails an increaseéskrof developing AIDS defining diseases
(KS,NHL, ICC) which were predominantly high in MTRIStudies show that the incidence of
KS has been steadily climbing in parallel with thil®S epidemic in sub-Saharan Africa with a

20-fold increase in a study done in Uganda and Zlmle during the last 15 years making KS
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the most common malignancy in men and the secorsd aoonmon in women following ICC in
these regions (Bassett et al., 1995, Parkin e1899). Other studies have shown cervical cancer
to be highly prevalent in sub-Saharan Africa evefote the HIV epidemic (Sasco et al., 2010).
Another study conducted in Kenya among 3316 womagndsed with ICC from 1989 to 1998
highlighted that the three-fold increase in HIVyakence during this period was not followed by
a similar trend concerning ICC (Gichangi et al.02D

This study revealed high cases of Leukemia in bopitals. Although his high numbers would
have been due to the fact that these cases wdrddyahe acute and chronic types combined it
was not clear why the numbers were high.

Among the cancer associated with the infectiousi@géhe most prevalent cancers in KNH were
cervical, gastric, prostate, nasopharyngeal cam&oNon-Hodgkin’'s Lymphoma and liver
cancer. The high burden of cervical, gastric amdrlicancers are consistent with other studies
that show that among infection-related cancersnath, liver and cervical cancer not only
account for the vast majority of the total cancerden associated with infections but they have
the highest incidence(Parkin, 2006, Thun et alL(20

In MTRH the most prevalent cancers associated infdctious agents were Kaposi’'s sarcoma,
Cervical, Non-Hodgkin's Lymphoma, Liver and Gastri& study done by Msyamboza et al.,
2012 also found out that KS was among the cancassig the increased burden in Malawi
(Msyamboza et al., 2012). Disparities in the premeé rates of KS and NHL among the studied
hospitals are likely the results of variationshe tistribution of risk factors in these populaton
Studies show that infection with HIV entails anremsed risk of developing AIDS defining
diseases (KS, NHL, CC) (Sasco et al., 2010). Thudcchave been influenced by the fact that the

oncology centre at MTRH is located at AMPATH (Acade model providing access to
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healthcare) which offers treatment to HIV patietS. and NHL have been decreasing steadily
with a significant increase in KS among the mafeMirRH in 2011. The reduction could have
been influenced by HAART coverage that could hawdkced a significant difference. Studies
show that, KS has been frequent in sub-Saharacafinan in Western countries even before the
HIV epidemic (Sasco et al., 2010).

The high numbers of cervical cancer observed i lpatpulations is in line with the results
obtained from Puerto Rico study (Ortiz et al., 2010his could reflect a potential higher
prevalence of HPV infection in these populatiomsy Iscreening rates or late detection of the
disease. This is particularly alarming especialithwhe free cervical checkups available at these
hospitals. The mean age of patients with cervieakcer was 47 years and it could mean people
go for these services when it’s too late. The tselnave been steadily increasing over the years
with a slight decrease in 2012 for both populatidhsould be that there was an increased use of
cervical cancer screening from 2010 although theyldt also be influenced by decreasing
patterns of HPV infections though the data on H®Unavailable.

Differences in the prevalence rates of gastric eaamong the two populations were likely the
results of variations in distribution of the riskcfors in these populations. The higher prevalence
of gastric cancer in KNH compared to MTRH suggesksgher prevalence of the risk factors in
this population including infection with h. pylo(Plummer et al., 2004) increasing trend in
males in KNH could be due to poor diét,pylori, poor hygiene, awareness or the stage of
diagnosis. Although studies suggest that the ags ohset of infection is generally lower and
peaks at 90% among young adults (Plummer et a04)2@his is not the case at MTRH where
the mean age was 57yers for males and 63 yeafsmales). This could have translated to a late

stage of diagnosis.
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A higher number of liver cancer is observed amomng males than females. This can be
explained by higher prevalence of risk factors lfeer cancer in men as compared to women
such as higher alcohol consumption, HBV/HCV infexs (Parkin, 2006). Although the data on
HBV/HCV is scarce to accurately reflect the truepmrtion of people infected. Our study
showed relatively consistent trends in the inci@eotliver cancer in KNH and a slight increase
among MTRH men and women. A possible explanatioritfe rising incidence could be due to
an increase in the risk factors like alcohol.

Majority of patients were referrals from other @ac This shows that majority of the patients
have difficulty accessing cancer services resulimtpng waiting times that could cause some
previously curable tumors to progress to incuraltdges. There was a common observation that
female cases were more than males cases in bogitdissthis could be explained by the fact
that probably males fear going to the hospitalszromen tend to have frequent contact with the
health professionals and show up in even greatetbets than men during health campaigns.
The cancer types deferred between hospitals, thisgdchave been explained by the files
available at KNH were for both the inpatients amtpatients. In MTRH the files available were
for the inpatients and only 2012 files were avddadt the Health Information Department. Files
for 2008 to 2011 were obtained at the oncologyreeat AMPATH which is an institution that
deals with HIV/AIDS cases.

This study only collected and analyzed data that aleeady there. This provides local evidence
that could be used to inform policies, strategied mterventions for prevention and control of

cancer in Kenya.
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6.2. RECOMMENDATION
» All files should be filled as required and all tildormation required captured making it
easier to refer and study them.
» Digitize patients’ files for easy access and s&feping.
» All files should be stored safely and the inforraaticaptured in databases in order to
prevent under-reporting problems.
» Awareness should be increased by starting canagcaédn program in primary and
secondary schools to create awareness at the @pessy help reduce cancer cases.
» Health facilities should be welcoming to researshéy allowing research to be
conducted so as to improve on policies.
6.3. CONCLUSION
This study demonstrated that the burden of canceKenya is high and especially that
associated with infectious agents that contribaténe overall burden. This could be explained
by the low level of awareness, distant referralte Hetection of the cancers, expensive treatment
options. Cancers especially those associated ni¢ictious agents can be prevented or treated if
identified early and reduction of these forms afi@as could translate to a significant reduction
of the overall cancer burden in Kenya. Policiesudthde implemented and strategies enforced to
increase the use of preventive measures such esagetl awareness, vaccination, early and
regular screening and treatment. Further researcharranted to establish the association of
these cancers with the infectious agents as this pnavide new avenues for effective cancer

prevention.
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APPENDICES
APPENDIX 1: DATA COLLECTION FORM

TOPIC:BURDEN OF CANCER ASSSOCIATED WITH INFECTIOUS AGENTS AT

FOUR REFERRAL HOSPITALS, KENYA

QUESTIONNAIRE NUMBER: ...

SITE

1. Kenyatta National hospital (KNH)

2. Moi Teaching and Referral Hospital (MTRH)

3. Coast Province General Hospital

4. Jaramogi Oginga Odinga Teaching and Referral Haispi

PATIENT GENERAL INFORMATION

Age of patient..................cooeenll.

Sex Male

Female

Patient’s origin (place of birth)...............ceieni ..

Was the patient a referral?

Yes No

If SO SPECIY..cvveiri i,
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PATIENT MEDICAL HISTORY
1. Type of cancer

List of common types of cancers

Gastric cancer Breast cancer
Cervical cancer colorectal cancer
Liver cancer Lung and Bronchus cancer
Esophageal Nasopharyngeal carcinoma
Burkitt's lymphoma ipLand Oral cavity
Hodgkin’s lymphoma Bladder cancer

Non Hodgkin’s lymphoma Prostate cancer

Adult T cell leukemia Kaposi Sarcoma
Leukemia Skin cancer

Osteogenic Pancrease

Ovary Endometrium

Eye Hypopharyngeal

Laryngeal Parotid

Thyroid Cholangiocarcinoma

Genitalia (Penis, Vaginal, Vulva, Testis)

Multiple myeloma

OTHERS SPECHY. .o
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2. Method of cancer diagnosis used
1. Biopsy I:I

2. Aspiration 2.1.Fine needle aspiration

2.2. Bone marrow aspiration

3Blood test

4. Pap smear

5. Radiological/lmaging

5.1. X-ray

5.2. Computed Tomography (CT)

5.3. Magnetic Resonance Imaging (MRI)

5.4. Ultrasound

5.5. Mammogram I:I

OTHERS SPECHfY..o i

3. Year of diagnosis

Year 2008

Year 2009

Year 2010

Year 2011

Year 2012

56



APPENDIX 2: TABLES

Table 6:Leading causes of death in developing andedeloped countries, in thousands: 2004

Developing Developed

Rank Deaths % Rank Deaths %
Heart diseases 1 7342 14.5 2 1563 19.3
Malignant neoplasms 2 5255 104 1 2154 26.6
Cerebrovascular diseases 3 4949 9.8 3 757 9.4
Lower respiratory infections 4 3910 7.7 4 305 3.8
Perinatal conditions 5 3141 6.2 35 0.4
Chronic  obstructive pulmonary6 2737 .4 > 285 3.5
disease
Diarrhoel diseases ! 2148 4.2 14 02
HIV/AIDS 8 2018 4.0 20 0.2
Tuberculosis 9 1448 2.9 15 0.2
Road traffic accidents 10 1158 2.3 114 1.4
Diabetes mellitus 914 1.8 / 221 2.1
Malaria 888 1.8 0 0.0
Suicide 707 1.4 9 118 1.5
Liver cirrhosis 655 13 10 116 L4

611 1.2 8 126 1.6

Nephritis and nephrosis

Source: World Health Organization, The global burden ofedise: 2004 update

Table 7: Estimated New Cancer Cases & Deaths fordding cancer sites in Developing
countries, 2008

Estimated new cases Estimated Deaths
Male Female Male Female

Lung & bronchus 612,500 Breast 691,300 Lung & Bronchus 539, 000 Breast 268,900
Stomach 466,900 Cervix uteri 453,300 Liver 402,900 Cervix uteri 242,000
Liver 440,700 Lung & Bronchus 272,000 Stomach 353,500 Lung & Bronchus 239,000
Colon & rectum 274,000 Stomach 247,000 Esophagus 223.000 Stomach 202,900
Esophagus 262,600 Colon & rectum 232,400 Colon & rectum 154,400 Liver 177,700
Prostrate 255,000 Liver 186,000 Prostate 121,900Colon & rectum 134,100
Urinary bladder 119,500 corpus uteri 144,900 Leukemia 95,100 Esophagus 115,900
Leukemia 116,500 esophagus 137,900 Non-Hodgkin lymphoma 71,600 ovary 75,700
Oral cavity 107,700 ovary 125,200 Nervous system 63,700leukemia 75,100
Non-Hodgkin lymphoma 103,800 leukemia 93,400 Oral cavity 61,200 Nervous system 50,300

Source: GLOBOCAN 2008
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APPENDIX 3: APPROVAL
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UNIVERSITY OF NAIROBI | ,*' J KENYATTA NATIONAL HOSPITAL
COLLEGE OF HEALTH SCIENCES v }* P O BOX 20723 Code 00202
P O BOX 19676 Code 00202 - KNH/UONERC Tel: 726300-9
Telegrams: varsity i Email: unnkn@er f@uonbi.ac.ke Fax: 725272
(254-020) 2726300 Ext 44355 el Website: W\‘ﬁ?’.u nbi.ac.ke Telegrams: MEDSUP, Nairobi
o [

Ref: KNH-ERC/A/151 Link gt ac kelactivites KNHUON 4th June 2013
Macharia Lucy Wanjiku

Dept. Medical Microbiology

School of Medicine

University of Nairobi

Dear Lucy

RESEARCH PROPOSAL: BURDEN OF CANCER ASSOCIATED WITH INFECTIONS AGENTS AT FOUR
REFERRAL HOSPITALS, KENYA (P24/01/2013)

This is to inform you that the KNH/UoN-Ethics & Research Committee (KNH/UoN-ERC) has reviewed
and approved your above proposal. The approval periods are 4" June 2013 to 3¢ June 2014.

This approval is subject to compliance with the following requirements:

a) Only approved documents (informed consents, study instruments, advertising materials etc) will be used.

b) All changes (amendments, deviations, violations etc) are submitted for review and approval by KNH/UoN
ERC before implementation.

¢) Death and life threatening problems and severe adverse events (SAEs) or unexpected adverse events
whether related or unrelated to the study must be reported to the KNH/UoN ERC within 72 hours of
notification.

d) Any changes, anticipated or otherwise that may increase the risks or affect safety or welfare of study
participants and others or affect the integrity of the research must be reported to KNH/UoN ERC within 72
hours.

e) Submission of a request for renewal of approval at least 60 days prior to expiry of the approval period.
(Attach a comprehensive progress report to support the renewal).

f)  Clearance for export of biological specimens must be obtained from KNH/UoN-Ethics & Research
Committee for each batch of shipment.

) Submission of an executive summary report within 90 days upon completion of the study
This information will form part of the data base that will be consulted in future when processing related
research studies so as to minimize chances of study duplication and/or plagiarism.
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INSTITUTIONAL RESEARCH AND ETHICS COMMITTEE (IREC)

MOI TEACHING AND REFERRAL HOSPITAL MOI UNIVERSITY
P.0.BOX 3 ‘ SCHOOL OF MEDICINE
ELDORET P.0. BOX 4606
Tel: 33471i12/3 ELDORET

Tel: 33471213
Reference: IREC/2013/134 251 July, 2013

Approval Number: 0001027

Ms. Lucy Wanijiku Macharia,
Nairobi University,

School of Medicine,
Department of Microbiology,
P.0. Box 30197- 00202,
NAIROBI-KENYA.

Dear Ms. Macharia,

RE: FORMAL APPROVAL

The Institutional Research and Ethics Committee have reviewed your research proposal titled:-
“Burden of Cancer Associated with Infectious Agents at Four Referral Hospitals, in Kenya.”

Your proposal has been granted a Formal Approval Number; FAN: IREC 1027 on 25t July, 2013. You are
therefore permitted to begin your investigations.

Note that this approval is for 1 year; it will thus expire on 24t July, 2014. If it is necessary to continue with
this research beyond the expiry date, a request for continuation should be made in writing to IREC
Secretariat two months prior to the expiry date.

You are required to submit progress report(s) regularly as dictated by your proposal. Furthermore, you
must notify the Committee of any proposal change (s) or amendment (s), serious or unexpected outcomes
related to the conduct of the study, or study termination for any reason. The Committee expects fo receive
afinal report at the end of the study.

Sincerely,
PROF. E. WERE
CHAIRMAN
INSTITUTIONAL RESEARCH AND ETHICS COMMITTEE
lelok Director - MTRH
Principal - CHS
Dean - SOM
Dean - SPH
Dean - SON
Dean - SOD
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INTERNAL MEMO
Kenyatta National Hospital

OFFICE OF THE ASSISTANT DIRECTOR - HEALTH INFORMATIDN

KNH/HI/23-ADM/VOL.2 Date ; 14" June, 2013

TO WHOM IT MAY CONCERN

Dear Sir/Madam

RE: LETTER OF SUPPORT FOR MACHARIA LUCY

k3 The department of Health information has received the request by the Principal investigator
' (Macharia Lucy) and will allow her to conduct research on “the Burden of cancer associated
with infectious agents” using the records in our department. The study has already been
approved by KNH/ERC committee

Kindly assist where applicable.

Yours sincerely,

CHIEF MEG(CAL RECORDS OFFILCR

; utbr D adiemal ,‘_Ianspﬂzfll
MG 75 S visait et
AD-HEALTH INFORMATION SERVICES

60



MOI TEACHING AND REFERRAL HOSPITAL

Telephone: 2033471/2/3/4 P. 0. Box 3
Fax: 61749 ELDORET
Email: director@mtrh.or.ke

Ref: ELD/MTRH/R.6/VOL.11/2008 231 August, 2013

TARCH 4 Erirm

7/ APPROVED

Ms. Lucy Wanjiku Macharia,
Nairobi University,

School of Medicine,
Department of Microbiology,
P.0 Box 30197-00202,
NAIROBI-KENYA.

RE: APPROVALT ND EARCH AT MT

Upon obtaining approval from the Institutional Research and Ethics Committee
(IREC) to conduct your research proposal titled:-

“Burden of Cancer Associated with Infectious Agents at Four Referral Hospitals, in
Kenya”.

You are hereby permitted to commence your investigation at Moi Teaching and
Referral Hospital.

Y

DR. J. KIBOSIA
DIRECTOR
MOI TEACHING AND REFERRAL HOSPITAL

EC = Deputy Director (CS)
- Chief Nurse
- HOD, HRISM
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