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Abstract

Approximately 700,000 new cases of sickle-cell aiae{8CA) occur annually in the world with 60%-80%4rthy
before their 5 year birthday. SCA patients often experience halpation events including admissions for pain
and vaso-occlusive crisis, infections and bloodgfasions. However, limited studies have evaludtezse
events to improve comprehensive care programs.sArigive cross-sectional study design was adopted27
SCA patients receiving healthcare between Janu@fy Zand December 2017 at Homabay County Referral
Hospital, Western Kenya. A complete enumerationpdiang technique was used, and data was collectad fr
hospital medical records. A total of 167 (73.57%)ASatients were admitted to the hospital, 64 (3%3had
pain and vaso-occlusive crisis (PVC), 47 (28.14%)amia infection and others had combination of ¢tifens or
conditions. SCA patients with malaria had increaskdnce of admission (12.86% ClI; 5.36-30.85%. Reval
<0.0001) and blood transfusions (11.67% CI; 5.282%, P value <0.0001). In addition, less than 208te
given drugs at the time of discharge suggestingvaitability of drugs. PVC is the leading cause of
hospitalization and malaria infection prolong theripd of admission and increases blood transfusimeng
SCA patients. The study provides important infoliorabn the need for improved care for PVC and eobdn
malaria intervention among SCA patients.
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1. Introduction

Sickle cell anemia (SCA) is a genetic blood disoaféecting red blood cells, with high morbiditycdamortality
(WHO, 2016). The United Nations has recognized $8A global public health concern, and the Worldltie
Organization (WHO) recommends that 50% of membatestestablish SCA control programs by 2020 (WHO,
2016). There has been the significant reductiomanbidity and mortality of children with SCA in Higesource
countries such as the United States (WHO, 2016js i because of the improvement in early diagntisough
newborn screening programs, prophylactic therampynprehensive care programs including hydroxyurea
therapy, and bone marrow transplant (WHO, 2016).

In sub-Saharan Africa, SCA is associated with & Wgh rate of childhood mortality, where 75% o t800,000
global births of affected children live, (WHO, 200hd estimates suggest that 50-80% of these matigihdie
before adulthood, (Makani, et al., 2011). In Africaore than 200,000 infants are born yearly withASC
(Makani, Williams, and Marsh, 2011).

In Iraq, (Zeina, Salman, and Meaad, 2015) estaddishe main causes of hospitalization were acuiefyda
crises (73.84%), infections (9.28%), acute chestdsyme (8.02%), and acute splenic sequestraticsiscri
(6.32%) (Zeina, Salman, and Meaad, 2015). Resdar¢dBrandow, Zappia, and Stucky, 2017) identifiesa-
occlusive pain crisis as the most common reasorhdspitalization among pediatric patients with Ec&ell
anemia. An acute sickle cell painful episode isni@st common cause of hospitalization among SC e pist
(Quarmyne, et al., 2017). The results from Thoneffetkon University Hospital between January 1988 a
December 2002 showed that about 50% of hospitalssiltns for acute painful episodes were readmititioin

1 month after discharge, and about 16% of all asliois were within 1 week after discharge. Causdmspital
readmission among these SCA patients included preendischarge, pain crisis, malaria, withdrawaldspme,
and recurrence of new acute episodes. This stueleftirte assessed hospitalization events, whictuded
diagnosis at the time of admission, readmission leomd malaria infection contributes to prolongediparof
admission and blood transfusions in a poor resosetieng.

2. Methods

2.1 Sudy Site
The study was conducted in Homabay County with pufadion of 963,794 (2009 Census). Located on the
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Eastern shore of Lake Victoria in Western Kenyapwers an area of 2586 Km2. There are 493 heatilities
within the County with 51(10.3%) health facilitif®@m Homabay Township (KDHIS, 2016). The predominan
population is the Luo ethnic community, comprisiaggely a low social-economic status, subsisteaceig,
and small-scale fishing community, have limitedigbto access health facilities (Wycliffe, 2009).

2.2 Design

This study adopted a Cross-sectional descriptivaeareh design utilizing quantitative approach ofada
collection. A check list was used to collect datae hmspitalization events among sickle cell anendtiepts
between January 2017 to December 2017.

2.3 Sudy Participants

227 SCA patients seeking care at Homabay CountgriReéfHospital were recruited in the study. Thinary
outcome/dependent variable was the proportion tiEpis admitted to the hospital, period of admissimd
readmission rates. The complete enumeration was where all the SCA patients seeking care at Hognaba
County Referral Hospital were selected for partipn in the study. Ethical approval for the stwebs obtained
from the Ethical Research Committee of Jaramogin@aiOdinga Teaching and Referral Hospital in Kisumu
County. Confidentiality and privacy were also mained during data collection by using codes and not
participants’ names and ensuring that the mobitmphk used during data collection were kept saferégting a
password for access of the information in the campu

2.4 Data collection and analysis

Data sources included patient's medical files. A&attlist was used to retrieve data from the patefités.
Quantitative data was collected using an open kiaf®DK) using mobile phones. Patient’s medictddiwere
reviewed with the help of research assistants with supervision of the lead researcher. The datthen
transferred into STATA version 14 for analysis. Magiables were further categorized and descripttagistical
analysis including frequencies, means, range, &ardeptages was calculated. Inferential statistictuding
Odds ratio were also used to identify factors adssed with hospitalization among SCA patients. tts of
significance were computed @t 0.05.

3. Results
A total of 227 SCA patient’s medical records weggiewed and most of the patients 108 (47.58%) werker
five years. However, three patients were 55, 65 @hgears and more than half of the patients 12327¢%6)
were males while females only accounted for 1052@%). The male patients were slightly older thiagir
female with the mean age of 8.08 years and 5.46syespectively. The minimum age recorded was 3/ da
while the maximum recorded age was 73 years.
3.1 The hospitalization events
Table 1 shows that 60 (26.43) of the patients l@daen admitted to the hospital in the last orae.ildowever,
167 (73.57%) of the SCA patients were admittedht liospital with 98 (43.17%) admitted once, 16 5%
twice and 53 (23.35%) admitted more than twiceaddition, the study shows that the main reasomadonission
in the past one year is Pain and vaso-occlusiveiCie4 (38.32%) followed by malaria; 47 (28.14%}her
reasons for admission were Bronchial Asthma; 79%)l. Urinary Tract Infections (UTI) 7 (4.19%); Pmeonia;
4 (2.4%), Septicemia; 14 (8.38%), and others indgdmpetigo, cardiac disease, diabetic mellityslepsy,
febrile convulsions and Rheumatoid heart disea$€12.39%) (Table 1).
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Table 1: Hospital Admission for Sickle Cell Anemia Patients

Frequency, Percentages
N=227
Hospital admission in the past one year
No admission 60 26.43
Once 98 43.17
Twice 16 7.05
More than twice 53 23.35
Reasons for admission in
the past one year
Pain and vaso-occlusive Crisis
Malaria 64 38.32
Bronchial Asthma 47 28.14
Urinary Tract Infections (UTI) 7 4.19
Pneumonia 7 4.19
Septicemia 4 2.40
Others 14 8.38
Prescribed drugsin the last admission 24 14.39
Folate
Palludrine 42 26.75
Given both drugs 36 22.93
Blood transfusionsin thelast 1 year, N=133 5 3.13
No transfusion
Once 94 41.41
Twice 77 33.92
More than twice 34 14.98
22 9.69

The drugs given to SCA patients during the last iadion were folate and palludrine; 42 (26.75%) &&d
(22.93%) respectively. Also, 77 (33.92%) were tfassd once while 34 (14.98%) were transfused twiiy
22 (9.69%) of the patients who were transfused riwag twice were admitted.

The major cause of readmission within one weekisttdirge of 69 (30.57%) of the SCA patients waasov
occlusive crisis; 54 (78.26%). Moreover, 7 (10.34%(7.25%) and 3 (4.35%) had been readmittedinvitine
week of discharge due to malaria, convulsions, &agtic arthritis respectively, (Table 2). On thags given
during last discharge, 26 (20.31%) had been giwdatd drugs during discharge while 16 (12.50%) vggven
palludrine. In addition, the study shows that 1%.72%) have been transfused once while 13 (18.872¢¢
been transfused twice. Also, 9 (13.04%) have bemmstused more than twice. However, 32 (46.38%)khav
never been transfused before (Table 2).

Table 2: Re-admission events

Frequency, Percentages
N=227
Hospital readmission within one week of discharge
Yes 69 30.40
No 158 69.60
Reasons for hospital readmission within one week of Dischar ge (N=69)
Vaso-occlusive crisis 54 78.26
Convulsions 5 7.25
Malaria 7 10.14
Septic arthritis 3 4.35
Blood transfusions during readmission
No transfusion 32 46.38
Once 15 21.74
Twice 13 18.84
More than twice 9 13.04
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When we treat single blood transfusion as “good¢@ue” and more than twice as "bad outcome" themete
that SCA patient with malaria infection 11.67% &®sed chance of blood transfusion with a Cl of 5®7
25.82% and a highly significant P value < 0.0001.

3.2 Period of Admission

As shown in Figure 1, those who stayed in the Hakpietween 1-2 days were suffering from pain aasiov
occlusive crisis (41.77%) while 18.52% had malani@ction. For those who stayed for 3-6 days, 4% 8df

them had pain and vaso-occlusive crisis and 31.4&8aria infection. In addition, 50% of the patiemtbo

stayed in the hospital for more than 6 days hadan@ainfection while 11.39% had pain and vaso-cgigki
crisis. This finding indicates that those who haalaria stayed longer in the hospital compared ¢s¢hwho had
pain and vaso-occlusive crisis (p<0.0005). The ystudther shows that 74.07% of SCA patients hadanmel
infection were transfused.
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Figure 1: Period of admission among patients with Pain and vaso-occlusive crisis and malaria infection

4. Discussions

The study shows that pain and vaso-occlusive Cf38s32%) is main reason for admission in the pastyear
among SCA patients whereas a study by (Zeina, $glarad Meaad, 2015) reported that PVC resulted into
73.84% admissions. The proportion shown by ounstsitbw (38.32%) but nonetheless in agreement witier
studies (Brandow, Zappia, and Stucky, 2017). Tiedamber admitted in our study could be becausestuday
population was older than other studies. We alponted that malaria infection 47 (28.14%) as a meguse of
admission and other conditions such as BronchighiAg; 7 (4.19%), Urinary Tract Infections (UTI) Z.19%);
Pneumonia; 4 (2.4%), Septicemia; 14 (8.38%) etc.mi&@n drugs given to SCA patients during the last
admission were folate and palludrine. Unfortunagtéh9 (65.64%) of the patients were not given thérseys.
This suggest that in case of PVC, SCA patients gdllto the hospital for treatment resulting intamégsion.
Indeed, other studies have also reported inadequags in health facilities (Benenson, Jadotte, Boldevarria,
2017). We report high hospitalization of SCA patsewith frequent admissions, which is consisterthwhe
report by Lennette, et al, (2010) who found outt thlaquent admission and prolonged hospitalizatiares
common among SCA patients.

The major cause of readmission within one weekisttdirge of 69 (30.57%) of the SCA patients waasov
occlusive crisis; 54 (78.26%). Moreover, 7 (10.34%(7.25%) and 3 (4.35%) had been readmittedinvitine
week of discharge due to malaria, convulsions, S@gtic arthritis respectively. The results are ztest to the
findings by (Quarmyne, et al., 2017) that showedt thbout 50% of hospital admissions for acute p&inf
episodes were readmitted within 1 month after disgd, and about 16% of all admissions were withimegk
after discharge. In addition, the study shows 13a21.74%) have been transfused once while 184%8) have
been transfused twice. Also, 9 (13.04%) have bemmstused more than twice. However, 32 (46.38%)khav
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never been transfused before. This finding is ire@agent with the words echoed by (Sutton, 2017%)dha of
the requirements for pain management among SCArgatis a blood transfusion.The study establishetl t
most of the patients stayed in the hospital betwa&8&rdays; 54 (40.60%) followed by 43 (32.33%) veayed
in the hospital for a period of 1-2 days. The firgh are contrasting the findings by (Lennette].e2810) who
found out that the length of stay (LOS) for inpatteis 1.5 days.

The condition affecting the patients influences Li@$he hospital. For instance, the results indidhgat, those
who had malaria stayed longer in the hospital coeghdo those who had pain and vaso-occlusive grésis
(20.30%) stayed in the hospital for more than 6sddye to malaria compared to 9 (6.77%) of the S@#epts
who had pain and vaso-occlusive crisis. This figdias not been explored by other studies. Therfgsdshow
that the SCA patients who have been transfused, @7c€£0.30%) tend to stay more than 6 days irhthepital

as compared to 4 (3.01%) who have been transfused than twice. In addition, the number of patients
have been transfused more than twice; 7 (5.26%)staying in the hospital between 3-5 days were fewe
compared to 38 (28.57%) of the patients who haen bensfused only once and stays in the hospétabden
3-5 days. Moreover, SCA patients who were giveatfgl21 (51.2%) and 17 (41.5%) stayed in the halsfut
between 1-2 days and 3-5 days respectively. Aduitlg, a majority of the SCA patients; 14 (40.09%dal3
(37.1%) who were given palludrine stayed in thepita$ between 3-5 days and for more than 6 days
respectively. This finding is supported by (Zeinaak, 2015); who found that the LOS for patients o
hydroxyurea (days) was shorter than that for ptiaio were not (days) and that Patients on hydneeywere
less likely to stay longer in the hospital. Althdwdnydroxyurea is a drug that has been recommefatefCA
patients especially, during a crisis, only 4 (1.J6&%re given hydroxyurea during discharge.

5. Conclusion

We report that PVC is the leading cause of hospiibn among SCA patients in Western Kenya, anthriaa
infection increases period of admission and bleadsfusions. We consider the findings of studyearbportant
for home-based care for PVC and enhanced inteomfdr malaria infection among SCA patients.
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