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Abstract

Background: Rhesus (Rh) alloimmunization is a ser-
ious but preventable disease that develops in women
who are Rh(D)-negative. This disease contributes sig-
nificantly to perinatal morbidity and mortality. Preval-
ence data of Rh(D)-negative blood type among preg-
nant women in Kenya are scarce. This study aimed to
determine the prevalence of Rh(D)-negative blood
type, barriers to immunoprophylaxis, and ABO blood
type patterns among the obstetric population in
Kitengela Subcounty Hospital, Kajiado, Kenya.

Methods: A cross-sectional study design was em-
ployed in which medical records of Rh-negative wo-
men as documented at the first antenatal visit were re-
trieved. Data were collected, extracted into a data col-
lection tool, and analyzed using the Statistical Pack-
age for Social Scientists Software (SPSS version 23).

Results: Of the 7141 women screened, 1.2 % (85)
were Rh-negative. Among these, blood group O was

the most common (48.2%), followed by blood groups
B (24.7%), A (23.5%), and AB (3.5%). Most Rh-negat-
ive women (45.9%) were aged 15-23 years. Following
delivery, only half of the women received anti-D im-
munoglobulin. Among those who did not receive
anti-D postnatally, 80.8% lacked a documented
reason, whereas 12.2% and 4.9% of the patients
lacked access and did not know their Rh status, re-
spectively. None of these patients had fetal blood
grouping conducted before anti-D administration.

Conclusion: Rh(D) negativity remains prevalent in
the Kenyan population. However, access restrictions
at both diagnostic and therapeutic levels remain. In
addition, there is an overt hiatus in neonatal blood

grouping.

Keywords: ABO, anti-D, immunoprophylaxis, Kiten-
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Introduction

The Rhesus (Rh) factor is an antigen located on the
surface of the human red blood cell membrane, that
was named after the rhesus monkey in which it was
first discovered (1,2). The ABO and Rh systems are the

most clinically significant antigens on the red blood
cell membrane. Despite the existence of multiple anti-
genic Rh subtypes, the D antigen is the most immun-
ogenic and therefore the most common instigator of
Rh incompatibility. Rhesus incompatibility occurs in
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the setting of fetal-maternal hemorrhage in a Rh-neg-
ative mother who is pregnant with a Rh-positive baby.
Upon exposure to Rh, the mother may form antibod-
ies against the Rh antigen, resulting in Rh(D) sensit-
ization (3). Once produced, maternal Rh immuno-
globulin G (IgG) antibodies persist for life. They cross
freely through the placenta to the fetal circulation,
where they attack the Rh antigen in the fetus, result-
ing in fetal alloimmune hemolytic anemia (4). In its
most severe form, this condition results in hemolytic
disease of the newborn, a significant contributor to
perinatal morbidity and mortality (5).

Alloimmunization occurs following sensitizing
events. The context of sensitizing events broadly
spans fetomaternal bleeding, injection with needles
contamination with Rh(D)- positive blood, inadvert-
ent transfusion of Rh(D)-positive blood, and Rh(D)
mismatched allogeneic hemopoietic stem cell trans-
plantation (6,7). During pregnancy, fetomaternal
hemorrhage typically occurs in events that comprom-
ise the integrity of the fetoplacental unit, including
early pregnancy bleeding, antepartum hemorrhage,
ectopic pregnancy, invasive prenatal diagnostic pro-
cedures, external cephalic version, intrauterine fetal
demise, closed abdominal trauma, and intrauterine
interventions and delivery. The use of anti-D immun-
oglobulin reduces Rh immunization from 16% of all
Rh-negative women to 0.3% (8,9). It should be given
after every sensitizing event, at 28 weeks of gestation,
and postnatally within 72 hours after delivery of a Rh-
positive fetus, unless already sensitized (10).

The prevalence of Rh(D) negativity varies in different
populations, with Basques (30-35%), White North
Americans and Europeans (15%), African Americans
(8%), Africans (4-6%), and Chinese (0.3%) (11). How-
ever, the prevalence has not been determined in
Kenya. Additionally, in Kenya, significant challenges
exist, including failure to disclose previous abortions
to avoid stigmatization and ostracization, inability to
attend antenatal clinics due to restricted access, hi-
atuses in patient and provider knowledge on the risks
of Rh(D) isoimmunization, poor medical record keep-
ing, and prohibitive cost of anti-D immunoglobulin.
These challenges may contribute to the morbidity and
mortality associated with local Rh isoimmunization.
Furthermore, testing for fetomaternal hemorrhage is
not readily available, which may lead to the adminis-
tration of suboptimal doses of anti-D immuno-
globulin. This finding is congruent with the general
situation observed in Sub-Saharan Africa, further con-
cretizing the inference of an urgent need for the im-
plementation of universal access to anti-D immuno-
globulin to all Rh D-negative pregnant women (12).
This study aimed to determine the prevalence of
Rh(D)-negative blood type, barriers to immunopro-
phylaxis, and ABO blood type patterns among obstet-
ric patients in Kitengela Subcounty Hospital, Kajiado
County, Kenya.

Methods
Study design

This was a cross-sectional study in which medical re-
cords of Rh-negative women as documented at the
first antenatal visit were retrieved. Information on
anti-D immunoglobulin administration, maternal
ABO status, fetal blood group testing before adminis-
tration of postnatal anti-D, and barriers to anti-D ad-
ministration were recorded in a data collection tool.

Study setting

The study was conducted at the labor ward of Kajiado
Subcounty Hospital in Kajiado County, Kenya. The
hospital is a level 4 hospital serving Kajiado,
Machakos, and Nairobi counties. The hospital con-
ducts approximately 450 deliveries per month. The
Obstetrics department is managed by an obstetrician,
medical officers, and midwives. Routinely, all attend-
ing pregnant women undergo basic antenatal profile
tests, including ABO and Rh blood groups.

Study population

This study included records of all Rh-negative women
who delivered at the Kitengela Subcounty Hospital
between October 2021 and December 2022. Complete
records were included in the study.

Sample size calculation and sampling procedure

A sample size of 86 was calculated using Fischer et
al.’s formula (13) based on a 5.4% prevalence of
Rh(D)-negative blood type among the obstetric popu-
lation in Ogbomoso, Southwestern Nigeria (14). A
sample survey of 6o files for patients with Rh-negative
blood group who were seen at the maternity unit was
performed. Files satisfying the inclusion criteria were
used to extract data using the data collection tool.

Data collection and management

Two research assistants were trained on data collec-
tion to retrieve all patient files with a Rh-negative dia-
gnosis. Relevant data from the files were extracted
into the data collection tool. The principal investig-
ator ascertained the accuracy and completeness of the
extracted data. Thereafter, the data were transcribed
into a password-protected Excel Spreadsheet and ex-
ported.

Data quality assurance procedures

Medical research assistants trained on the data collec-
tion process. The confidentiality of the data extracted
from the files was maintained by codifying the ques-
tionnaires and deidentifying the collected data. Du-
plication of data was avoided by physically separating
the already sampled files. The accuracy of the data
capture tool was checked by the principal investigator.
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The accuracy of the extracted data was ascertained be-
fore transcription into the Excel Spreadsheet, and
each transcribed record was reviewed according to the
codification system used to minimize transcription
errors.

Data analysis

Data were exported to the Statistical Package for So-
cial Scientists Software for analysis (SPSS version 23)
(IBM Corp., Armonk, NY, USA). Sociodemographic
characteristics were analyzed and presented in fre-
quency tables. Univariate analysis for the sociodemo-
graphic and clinical characteristics was performed
and presented in frequency tables. The prevalence of
Rh-negative blood type was presented as a percent-
age.

Ethical considerations

Ethical approval for this study was obtained from the
Kenyatta University Ethics and Review Committee (re-
gistration number PKU/2691/I1814). Patient confiden-
tiality was maintained. The data used were deidenti-
fied. Because this was a retrospective study of medical
records, informed patient consent was not required.

Results

During the study period, 7141 were retrieved, of whom
85 (1.2 %) had Rh-negative blood group. Blood group
O was found to be the most common, (41, 48.2%),
while AB was the least common (3, 3.5%) (Table 1).

Table 1: ABO blood group distribution among
Rh-negative participants delivered at Kitengela
Subcounty Hospital between October 2021 and
December 2022

ABO Blood | Frequency (n) | Percentage
Group (%)

¢} 41 48.2

B 21 247

A 20 23.5

AB 3 3.5

Total 85 100.0

The age range was 15-41 years. Most women were
between 15 and 23 years old, 45.9% (n=39), followed
by 42.4% (n=36) were between 24 and 32 years old.
Teenage pregnancies accounted for 10.6% (n=g) of
the study population (Table 2).

Table 2: Age distribution of Rh-negative parturi-
ents delivered at Kitengela Subcounty Hospital
between October 2021 and December 2022

Age group | Frequency (n) | Percent (%)
15-23 39 45.9
24-32 36 42.4
33-41 10 11.8
Total 85 100

Of all Rh-negative women, only half received anti-D
postnatally. Among those who failed to receive anti-D
postnatally, no reason was documented for 33
(80.5%), while 5 (12.2%), 2 (4.9%), and 1 (2.4%) were
unable to buy, did not know their Rh status, and anti-
D was out of stock, respectively. None of the patients
had fetal blood grouping and Rh typing performed
before maternal anti-D administration (Table 3).

Table 3: Postnatal anti-D administration among
the Rh-negative parturients delivered at Kiten-
gela Subcounty Hospital between October 2021
and December 2022

Postnatal anti-D Ad- Frequency Overall Stratified
ministration percent percent
(%) (%)
Administered 44 51.8 N/A
Not administered: 41 48.2 N/A
No reason docu- 33 38.8 80.5
mented
Unable to buy 5 5.9 12.2
Did not know her 2 2.4 4.9
rhesus status
Anti-D out of stock 1 1.2 2.4
Total 85 100 100
Discussion

In this study, Rh negativity was reported in 1.2% of
the study population. Since there were no systemic bi-
asing factors, such as being a teaching and referral
hospital, it is reasonable to infer the potential for sig-
nificant external validity of this result among the
Kenyan population. Additionally, teenage pregnancies
were found to be very common in this population. A
similar trend was observed in Ethiopia (15). Among
the Rh-negative, blood group O was the most com-
mon, while AB was the rarest. This result corrobor-
ated a similar trend in Ethiopia (15,16).

Half of the women in this study received postnatal
anti-D therapy. Although this is significantly higher
than that reported in Ethiopia (2), it is still unaccept-
ably low. Equally unacceptable is the fact that finan-
cial constraints are still prevalent even though Rh dis-
ease and its stigmata are technically fully preventable.
It was noted that some participants had their Rh
status determined and documented, yet they remained
unaware of their status or the availability of preventive
treatment. This resulted in a paradoxical missed op-
portunity that may present as Rh disease in later gest-
ations; hence, predisposing these subjects to adverse
obstetric outcomes. In addition, unacceptable was the
observed missed opportunities due to stock-outs of
anti-D. These findings contrasted with those observed
in Ethiopia, where the failure of anti-D administration
was due to low antenatal clinic and skilled birth at-
tendances (2). These findings highlight a need to ad-
dress the knowledge hiatus among women through
counseling and health education during antenatal
care visits (17).
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In this study, fetal blood grouping and Rh typing were
not conducted before anti-D administration for all the
85 Rh-negative participants. Coincidentally, a similar
trend was observed in Germany, a high-income coun-
try, as recently as 2020 (18). This is in contravention
of the recommendation by the British Committee for
Standards in Haematology (BCSH) that postnatal fetal
blood grouping and Rh typing should be performed
on cord blood, with maternal administration of at
least 1500 international units of anti-D within 72
hours of delivery being predicated upon the results
(19).

The main strength of this study is that it provides an
extrapolatable estimate of the actual prevalence of Rh
negativity in the obstetric population of Kenya. How-
ever, the use of this estimate should be informed by
the fact that it may have been influenced by limita-
tions in access by patients due to cost and the influ-
ence of the coronavirus disease 2019 pandemic, which
significantly modified the health-seeking behaviors of
patients globally. Additionally, the prevalence of Rh
negativity among the obstetric population may not be
directly extrapolatable to the overall population in
Kenya.

Conclusion

Rh(D) negativity remains prevalent in the Kenyan
population. However, access restrictions at both dia-
gnostic and therapeutic levels remain. In addition,
there is an overt hiatus in neonatal blood grouping.
We recommend counseling and health education for
pregnant women, universal screening and document-
ation of maternal Rh status, and improved access to
anti-D prophylaxis antenatally and postnatally. There
is also a need to undertake nationwide blood group-
ing studies to determine the actual prevalence of Rh
negativity in Kenya.
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