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Chronic kidney disease (CKD) is associated with adverse maternal and fetal outcomes and is reported to

affect up to 3% of women of reproductive age in high-income countries, but estimated prevalence may be

as much as 50% higher in low and middle-income countries (LMICs). All pregnancy complications occur

much more frequently in women in LMICs compared with those in high-income countries. Given the

anticipated high prevalence of CKD in women of reproductive age and high rates of maternal and fetal

adverse events in Africa, we sought to explore the association between CKD and pregnancy outcomes in

this setting through a narrative review of the literature. This review demonstrates the paucity of data in this

area and highlights the systemic barriers that exist in many African countries that prevent robust man-

agement of noncommunicable diseases such as CKD during a woman’s reproductive life. This evidence

gap highlights the need for further research, starting by sampling normal ranges of serum creatinine

concentrations in pregnant and nonpregnant women of reproductive age in the diverse populations of

Africa, estimating prevalence of CKD, and understanding associated pregnancy outcomes. Research

should then focus on pragmatic interventions that may improve outcomes for women and their infants.
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C
KD is reported to affect up to 3% of women of
reproductive age in high-income countries,S1 but

estimated prevalence is at least 50% higher in LMICs
with even higher rates reported for women with
more advanced disease.S2,S3 For example, a recent sys-
tematic review of the prevalence of CKD in LMICsS2 re-
ported estimates of CKD Stages 1 to 5 affecting 6.6%
(95% confidence interval [CI], 6.2%–7.3%) and 9.0%
(95% CI, 8.6%–9.7%) in women aged 20 to 29 years
and 30 to 39 years, respectively. More severe disease
(Stages 3–5) was estimated to affect 2.0% (95% CI,
1.4%–3.3%) and 3.1% (95% CI, 2.1%–5.1%) in the
2 age categories, respectively. Although successful
pregnancy is possible for women with renal disease,
CKD has been associated with an increased risk of
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adverse pregnancy outcomes when compared with
the healthy pregnant population.S4–S9

All pregnancy complications are several-fold higher
in women in LMICs compared with those in high-
income countries. Globally, each year it is estimated
that pregnancy hypertension, fetal growth restriction,
and stillbirth unrelated to intrapartum events are
associated with 46,000 maternal deaths and 2.5 million
fetal, neonatal, and infant deaths.S10 More than 99% of
these deaths occur in LMICs and more than half in sub-
Saharan Africa.S10

Given the anticipated high prevalence of CKD in
women of reproductive age and high rates of maternal
and fetal adverse events in Africa, we sought to explore
the impact of CKD on pregnancy outcomes in this
setting through narrative review of the literature. This
review discusses the impact of CKD on pregnancy
outcomes in African countries.
Estimates of CKD in Pregnancy in Africa

To inform our narrative review we undertook a sys-
tematic search of the literature from 2005 (when the
definition for CKD was launched)1 for CKD (defined
Kidney International Reports (2020) 5, 1342–1349
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Figure 1. Study selection process for chronic kidney disease (CKD) in pregnancy in Africa. *Assessed independently by 2 authors (DCA and
SPM); any discrepancies were discussed and resolved through consultation with a third review author (KB).
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according to Kidney Disease: Improving Global Out-
comes guidelines)2 in pregnancy in Africa (Figure 1 and
Supplementary Table S1). Only 1 paper remained for
full-text review, a retrospective review of pregnancy
outcomes after renal transplantation in Egypt from
2005,3 which because of its study design was unable to
contribute to meaningful discourse, as no appropriate
denominator was measured to be able to infer incidence
or prevalence.

Our search of the literature demonstrated no data
describing the prevalence and impact of CKD on
pregnancy outcomes in Africa. Similarly, other reviews
report that there is a paucity of robust data describing
the epidemiology of CKD generally in the adult popu-
lation in Africa.4,5 Other studies have focused on CKD
prevalence in high-risk groups, such as people living
with HIV and diabetes, whereas others report rates of
CKD diagnosis in varying heterogeneous groups such
as rural and urban communities, and very few stratify
for age and sex, giving little scope to infer prevalence
in women of reproductive age. Quality of studies is
compromised by variable laboratory techniques in the
measurement of creatinine levels to define CKD, lack of
follow-up creatinine tests, and inconsistent use of
equations to estimate glomerular filtration and correc-
tion for ethnicity. Despite these challenges, there is a
general consensus that CKD is highly prevalent and
Kidney International Reports (2020) 5, 1342–1349
likely an escalating disease in sub-Saharan Africa,
driven by a triple burden of early life stressors, in-
fectious conditions associated with poverty, and now
noncommunicable diseases of hypertension and dia-
betes as the continent undergoes a great nutritional and
demographic transition associated with rapid
urbanisation.6

Estimates of CKD in Women of Reproductive

Age in Africa

It may be possible to make some broad inferences from
current literature about prevalence of CKD in women of
reproductive age. Worldwide, evidence suggests that
prevalence of CKD in women aged 20 to 39 years is
higher in low-income countries compared with high-
income countries.S2 In a systematic review of CKD
prevalence studies in Africa,4 6 of 29 studies reported
prevalence with stratification by age, with CKD (esti-
mated glomerular filtration rate <60 ml/min) rates in
18- to 40-year-olds ranging from 3.4% to 7.2% in ur-
ban and semi-urban Tanzania,7 6.4% to 7.6% in urban
and rural Northern Tanzania,8,9 16% in urban
Uganda,10 0.8% to 6.1% in Northern Egypt,11 and
8.7% to 18.6% in urban Kinshasa.12 All of these studies
showed higher rates of CKD in men, although meta-
analysisS2 suggested a higher prevalence in women
aged 30 to 39 years.
1343



Figure 2. Influencing factors on pregnant women with chronic kidney disease in Africa.
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Population studies of hypertension, which may be a
cause or consequence of CKD, also give some insight
into possible CKD prevalence in women of reproduc-
tive age. A large population study of almost 30,000
adults in Malawi13 estimated a prevalence of hyper-
tension in women aged 18 to 39 years of approximately
2% to 12%, with significantly higher rates in urban
compared with rural communities. An epidemiological
survey in Uganda14 reported a prevalence of hyper-
tension of 12.8% to 22.9% in 18- to 39-year-olds.
Similarly, a 4-country pooled analysis of cross-sectional
studies of different population groups in Uganda,
Tanzania, Nigeria, and South Africa15 suggested rates
of 18.6% to 27.2% in this age group. These studies are
limited by variation in devices used and operating
procedures, diurnal and contextual fluctuations in
blood pressure readings, and use of arbitrary cutoffs.
Nevertheless, it seems a substantial proportion of
women of reproductive age in sub-Saharan Africa may
have risk factors for renal disease that may then be
revealed under the physiological stress of pregnancy.

Pregnancy Outcomes in Women With CKD

Data from high-income settings indicate that maternal
complications, including preeclampsia, requirement for
cesarean delivery, and pregnancy loss (including
miscarriage and stillbirth), are significantly more com-
mon in women with CKD compared with healthy
pregnant women, reported in population studies,S6

cohort studies,S5 and meta-analyses.S7 Women with
CKD also have significantly higher rates of fetal
1344
complications, such as preterm delivery, low birth
weight, and perinatal mortality compared with healthy
pregnant women.16,S4 It is possible that undiagnosed
CKD may contribute to high rates of adverse pregnancy
outcomes in pregnant women in Africa; however, our
review has shown that accurate assessment of the
impact of CKD on pregnancy outcomes in African
countries has not been undertaken.

Pregnancy-Associated Progression of CKD

Although CKD may increase the risk of poor pregnancy
outcomes, the physiological demand of pregnancy itself
also may lead to permanent deterioration in renal
function in women with underlying kidney disease.
The risk of progression of disease appears to be low for
women with mild renal impairment (CKD stages 1 and
2), low-level proteinuria, and absent or well-controlled
hypertension,S7 but for women with more advanced
renal impairment, risk of disease progression during
and after pregnancy appears to be substantial, with up
to a third having more than 25% loss in kidney
function or requirement for renal replacement ther-
apy.S5,S8,S9 Furthermore, there is the potential for
further adverse pregnancy outcomes and renal injury
with subsequent pregnancies, which is likely to impact
substantially on women with CKD and their families.

Pregnancy-Associated Acute Kidney Injury

In addition to progression of disease from normal
physiological demand, pregnancy is a particular risk
factor for acute kidney injury (AKI). In Africa,
Kidney International Reports (2020) 5, 1342–1349
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pregnancy-associated AKI is reported as the most
common cause of severe AKI requiring dialysis in
young women.17–19 The threat is posed via various
mechanisms, which will depend on local factors such as
legality of abortion, exposure to infectious diseases
such as malaria and HIV, infrastructure of obstetric
care, and local contact with nephrotoxins (see Figure 2).

It is proposed that a greater proportion of
pregnancy-related AKI in low-income settings is caused
by prerenal mechanisms such as sepsis and obstetric
hemorrhage with high risk of long-term kidney damage
from cortical necrosis. Although in the high-income
setting preeclampsia and hypertensive disorders ac-
count for a greater proportion of pregnancy-associated
AKI,20 these factors appear to also be of increasing
importance in low-income settings. For example, a
recent study in South Africa reported that 17% of
women with preeclampsia had AKI, one-third of sur-
viving women had not recovered renal function at
discharge, of whom half had no further renal function
testing.16 Similarly, a study in Malawi21 described
preeclampsia as the commonest cause of AKI in high-
risk maternity admissions to a tertiary center.

AKI may either cause or contribute to CKD, with
preexisting CKD increasing risk of further acute in-
sults,22 but has not yet been reported in African
pregnancy cohorts. An example case from Kenya is
presented in Table 1. Interventions to reduce incidence
or severity of pregnancy-associated AKI are unlikely to
be etiology-specific, but part of the complex bundle of
interventions that aim to improve overall antenatal and
peripartum care. Additional benefits in women with
CKD include reduction of risk of progression of disease,
thus, awareness of CKD during pregnancy could enable
targeted care to those with greatest need.
Table 1. Example case (hypothetical patient based on similar real-world
disease and acute kidney injury
Case example

A 39-year-old woman was referred to nephrology services on day 2 postpartum for consideration o
table following the text). She had hypertension in 2 previous pregnancies, and in this pregnancy wa
medical history was a prolonged hospital admission for severe malaria as a teenager. She rep
appointments with her midwife due to costs of travel to the antenatal clinic. Her blood pressur
recordings were available, and urine dipsticks had been out of stock. She had an emergency in
of a live but low-birthweight neonate (2.37 kg, fifth centile of weight for gestational age) who
Delivery was complicated by a large postpartum hemorrhage from a cervical tear. Her blood pre
diclofenac 75 mg twice daily for pelvic pain, and furosemide 40 mg twice daily due to the
hemodialysis due to persistent hyperkalemia but opted for conservative management because of
recovered and she diuresed spontaneously. She was offered contraception on discharge but said
days postpartum and repeat blood tests at 6 weeks postpartum suggested a diagnosis of chro
formula at personal cost.

Parameter Admission Day 2 postpartum

Creatinine (mmol/l) 280 588

Urea (mmol/l) 16 29

Sodium (mmol/l) 130 122

Hemoglobin (g/dl) 10.2 9.2

Platelets (cell �106/ml) 20 22
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Africa-Specific Challenges in Management of

CKD in Women of Childbearing Age

Women in sub-Saharan Africa with CKD face many
challenges, which are outlined in Figure 2, and
demonstrated in an example case from Kenya that is
presented in Table 1. First, as is the case with many
noncommunicable diseases in Africa, a woman may be
unaware of her CKD until it is at advanced stages. The
health infrastructure of many African countries is
organized to manage acute illnesses such as pneu-
monia, malaria, and diarrhea, with less focus on the
longitudinal care of chronic disease. The relatively
new phenomenon of long-term survival with HIV
means that the continent is seeing the development of
its first dedicated chronic disease care-streams,23 but
these often remain externally funded by vertical
projects that tackle single conditions, such as HIV, in
isolation. Similar-quality services are yet to be seen
for chronic cardiovascular and metabolic disorders,
with lack of trained staff in noncommunicable disease
care, and lack of basic bedside and laboratory
equipment to measure blood pressure and creati-
nine.24–26

Second, even if mild to moderate renal impairment
was diagnosed, the costs of treatment to prevent
deterioration are currently likely to be prohibitive in
many countries. Antihypertensive and antidiabetic
medications are often unavailable in the public sector
and must be bought privately. For example, a month’s
treatment with metformin costs approximately 1
week’s wage for the average government worker in
Kenya.27 Successful management of CKD often requires
several pharmacological and dietary interventions, and
any costs for an asymptomatic condition are not likely
to be prioritized.
scenarios) of pregnancy in Kenya complicated by chronic kidney

f dialysis due to oliguria, widespread edema, with raised creatinine and hyponatremia (see
s found to have severe hypertension (184/102 mm Hg) at 38 weeks of gestation. Her only
orted taking aspirin intermittently during her pregnancy but had attended few antenatal
e had been recorded as 128/82 at 24 weeks and 139/88 at 32 weeks, but no other
duction after the diagnosis of preeclampsia was established and had a vaginal delivery
was admitted to the special care infant unit at 6 hours after birth due to poor feeding.
ssure was controlled with oral labetalol 200 mg 3 times per day. She was given rectal
widespread edema. After assessment in the nephrology department, she was offered
the inability to raise funds from extended family. Fortunately, her renal function partially
she would first need to discuss with her husband at home. She was discharged at 14
nic kidney disease. She was unable to breastfeed her infant and was required to buy

Discharge at 14 d postpartum 6 wk postpartum

292 181

12 10

132 138

7.8 8.1

104 144
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Figure 3. Chronic kidney disease (CKD) in the pregnancy cycle.
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Third, the development of end-stage renal failure
and associated costs have major health implications in
many African countries. There is a huge unmet need
for dialysis across the continent, with only 1.5% of
those requiring renal replacement therapy ever
receiving it.28 As typical examples; Uganda, which has
a population of almost 43 million people, has 3 ne-
phrologists and 25 hemodialysis machines.29 In Ghana,
the situation is slightly better, with 8 nephrologists and
103 dialysis machines serving a population of 23
million. However, distribution is markedly skewed,
with more than half of regions having no access to
dialysis, and most resources concentrated around the
capital in the greater Accra region.30 Costs per dialysis
session are typically approximately $100, and as in
most countries in sub-Saharan Africa, transplant ser-
vices are not available and would incur costs of
approximately $50,000 abroad,31 which is unaffordable
to most (mean gross domestic product per capita in
Uganda is less than $2 per day,32 and in Ghana $6 per
day).33 In countries where dialysis may be offered free
by the government, such as Malawi, an economic
debate concerning provision of that service clearly
exists.34,35 Even where dialysis is offered, quality of life
and chances of long-term survival remain poor.36
Table 2. Proposed priorities for improving pregnancy outcomes for wome
Prepregnancy strategy Antenatal strategy

Appropriate contraception Targeted antenatal care including aspirin and
pregnancy

CKD optimization and blood pressure control Enhanced antenatal moni

Patient education about pregnancy risk with
CKD

Recommended delivery in setting with

Avoidance of nephrotoxins Avoidance of nephrotox

CKD, chronic kidney disease.

1346
These deficiencies in provision of CKD care must also
be taken in the context of cultural barriers that women
face accessing health care in sub-Saharan Africa.37

Women are less likely to be educated about the
importance of chronic disease management, and less
likely to have the financial autonomy to pay for
appropriate treatment. Many populations in sub-
Saharan Africa also commonly seek care from tradi-
tional or spiritual practitioners, which may lead to
delay in management, mismanagement, or even detri-
mental management with nephrotoxic agents (see
Figure 2).

Contraception Choices in Africa

Women in sub-Saharan Africa may be unable to access
prepregnancy counseling and contraception. There
remains a large unmet need for contraception in sub-
Saharan Africa in the general population,38,39 and it is
very likely that this includes those with CKD. There is
considerable variation in gender inequality across the
continent, with many women having minimal choice
on pregnancy timing. The total number of pregnancies
is likely to affect progression of CKD, from physio-
logical stress and risk of AKI. This may be particularly
important in older women; although many consider age
n with CKD in Africa
Postpartum strategy

blood pressure control in Maternal monitoring and blood pressure control after
delivery

toring Appropriate contraception

appropriate support CKD optimization and blood pressure control

ins Avoidance of nephrotoxins

Kidney International Reports (2020) 5, 1342–1349
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of having children to be lower in Africa due to the high
adolescent pregnancy rate, the mean age of having a
child is actually 1.5 years higher compared with the
rest of the world, at 29.1 versus 27.6 years,40 and
incidence of CKD in older women is likely to be higher.
Access to contraception for older multiparous women
could contribute to reducing the rate of pregnancy-
associated CKD progression.

Infant Risk of CKD

In addition to the real-time associations of AKI, CKD,
and peripartum complications, there is mounting evi-
dence that poor pregnancy outcomes affect long-term
cardiovascular health in the child.41,42 Kidney devel-
opment is completed in the last stages of pregnancy,
with premature birth and placental insufficiency
thought to disrupt this process, leading to a low
nephron endowment in those infants born premature
and/or small-for-gestational age.43,44 It is assumed that
this anatomic nephron deficit contributes to increased
long-term cardiovascular risk, although this has not
been proven conclusively with the inability to count
nephrons in vivo and need for very long cohort studies,
with many confounding genetic and environmental
variables. This intergenerational transfer of cardiovas-
cular and CKD risk between a mother and her infant
highlight the need to improving understanding kidney
health of pregnant women in Africa (Figure 3).

Clinical Implications and Future Research

The paucity of data revealed by this review yields great
potential for future research. The first step is to
describe normal ranges of serum creatinine levels in
pregnant and nonpregnant women of reproductive age,
in populations that represent the heterogeneity of the
continent. Large cohort studies such as those initiated
by the PRECISE network,45 which will follow women
in The Gambia, Kenya, and Mozambique, offer such
opportunity. Advances in point-of-care tests for un-
derlying kidney disease, including capillary blood
creatinine concentration and proteinuria, mean that
real-time identification at first antenatal booking may
be possible, potentially aligned with testing for other
underlying medical conditions, such as diabetes and
anaemia, in addition to standard point-of-care tests for
HIV and syphilis.

Antenatal diagnosis of chronic disease could facili-
tate triage into appropriate care-streams, ranging from
dedicated antenatal clinics to basic advice regarding
location of delivery and postpartum care, depending on
local resources. In addition, cheap pharmacological
interventions that are known to reduce risk of poor
pregnancy outcomes in women with CKD, such as
aspirin,46,47 could have considerable benefit in low-
Kidney International Reports (2020) 5, 1342–1349
income settings. In addition to intervention strategies
during pregnancy, the identification of CKD would
allow for targeted contraception advice to those at risk
of progression of underlying disease. This would
potentially garner benefit for women, their families,
and the societies in which they live, long after her
reproductive life is over. These, along with other
strategies, are summarized in Table 2.
Conclusion

Little is known about CKD prevalence in women of
reproductive age in African countries, but it is likely to
be substantially higher than in high-income countries.
Pregnancy is a potential time to diagnose asymptomatic
chronic disease, offering the opportunity to reduce
poor pregnancy outcomes, progression of disease in
later life, and perhaps even transfer of cardiovascular
and renal risk to future generations. Interventions
should not be delivered in isolation, but as part of
wider packages of antenatal care provision that incor-
porate pregnancy as part of a woman’s entire life
course. Such advances in maternal care serve women,
their families, and their communities, and act as a
fulcrum for wider socioeconomic development.
DISCLOSURE

All the authors declared no competing interests.
ACKNOWLEDGMENTS

LC is funded by The National Institute for Health Research

(Research Professorship RP-2014-05-019).

SUPPLEMENTARY MATERIAL

Supplementary File (PDF)

Table S1. Search strategy for CKD in pregnancy in Africa.

Supplementary References.

REFERENCES

1. Levey AS, Eckardt K-U, Tsukamoto Y, et al. Definition and

classification of chronic kidney disease: a position statement

from Kidney Disease: Improving Global Outcomes (KDIGO).

Kidney Int. 2005;67:2089–2100.

2. Kidney Disease: Improving Global Outcomes (KDIGO) CKD

Work Group. KDIGO 2012 clinical practice guideline for the

evaluation and management of chronic kidney disease. Kid-

ney Int Suppl. 2013;3:1–150.

3. Ghanem ME, El-Baghdadi LA, Badawy AM, et al. Pregnancy

outcome after renal allograft transplantation: 15 years expe-

rience. Eur J Obstet Gynecol Reprod Biol. 2005;121:178–181.

4. Abd ElHafeez S, Bolignano D, D’Arrigo G, et al. Prevalence

and burden of chronic kidney disease among the general

population and high-risk groups in Africa: a systematic re-

view. BMJ Open. 2018;8, e015069.
1347

https://doi.org/10.1016/j.ekir.2020.05.016
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref1
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref1
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref1
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref1
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref2
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref2
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref2
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref2
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref3
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref3
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref3
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref4
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref4
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref4
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref4


MEETING REPORT SP Maule et al.: CKD and Pregnancy Outcomes in Africa
5. Kaze AD, Ilori T, Jaar BG, Echouffo-Tcheugui JB. Burden of

chronic kidney disease on the African continent: a systematic

review and meta-analysis. BMC Nephrol. 2018;19:125.

6. Gouda HN, Charlson F, Sorsdahl K, et al. Burden of non-

communicable diseases in sub-Saharan Africa, 1990–2017:

results from the Global Burden of Disease Study 2017. Lancet

Global Health. 2019;7:e1375–e1387.

7. Peck R, Baisley K, Kavishe B, et al. Decreased renal function

and associated factors in cities, towns and rural areas of

Tanzania: a community-based population survey. Trop Med

Int Health. 2016;21:393–404.

8. Stanifer JW, Maro V, Egger J, et al. The epidemiology of

chronic kidney disease in Northern Tanzania: a population-

based survey. PLoS One. 2015;10:e0124506.

9. Stanifer JW, Turner EL, Egger JR, et al. Knowledge, attitudes,

and practices associated with chronic kidney disease in

northern Tanzania: a community-based Study. PLoS One.

2016;11:e0156336.

10. Lunyera J, Stanifer JW, Ingabire P, et al. Prevalence and

correlates of proteinuria in Kampala, Uganda: a cross-

sectional pilot study. BMC Res Notes. 2016;9:97.

11. Gouda Z, Mashaal G, Bello AK, et al. Egypt Information,

Prevention, and Treatment of Chronic Kidney Disease (EGIPT-

CKD) programme: prevalence and risk factors for micro-

albuminuria among the relatives of patients with CKD in

Egypt. Saudi J Kidney Dis Transpl. 2011;22:1055–1063.

12. Sumaili EK, Nseka NM, Lepira FB, et al. Screening for pro-

teinuria and chronic kidney disease risk factors in Kinshasa: a

World Kidney Day 2007 study. Nephron Clin Pract. 2008;110:

c220–c228.

13. Price AJ, Crampin AC, Amberbir A, et al. Prevalence of

obesity, hypertension, and diabetes, and cascade of care in

sub-Saharan Africa: a cross-sectional, population-based

study in rural and urban Malawi. Lancet Diabetes Endocrinol.

2018;6:208–222.

14. Lunyera J, Kirenga B, Stanifer JW, et al. Geographic differ-

ences in the prevalence of hypertension in Uganda: results of

a national epidemiological study. PLoS One. 2018;13:

e0201001.

15. Guwatudde D, Nankya-Mutyoba J, Kalyesubula R, et al. The

burden of hypertension in sub-Saharan Africa: a four-country

cross sectional study. BMC Public Health. 2015;15:1211.

16. Conti-Ramsden FI, Nathan HL, De Greeff A, et al. Pregnancy-

related acute kidney injury in preeclampsia: risk factors and

renal outcomes. Hypertension. 2019;74:1144–1151.

17. Mehta RL, Cerdá J, Burdmann EA, et al. International Society

of Nephrology’s 0by25 initiative for acute kidney injury (zero

preventable deaths by 2025): a human rights case for

nephrology. Lancet. 2015;385:2616–2643.

18. Ibrahim A, Ahmed MM, Kedir S, Bekele D. Clinical profile and

outcome of patients with acute kidney injury requiring dial-

ysis—an experience from a haemodialysis unit in a devel-

oping country. BMC Nephrol. 2016;17:91.

19. Cerdá J, Bagga A, Kher V, Chakravarthi RM. The contrasting

characteristics of acute kidney injury in developed and

developing countries. Nat Clin Pract Nephrol. 2008;4:138–153.

20. Acharya A, Santos J, Linde B, Anis K. Acute kidney injury in

pregnancy-current status. Adv Chronic Kidney Dis. 2013;20:

215–222.
1348
21. Cooke WR, Hemmilä UK, Craik AL, et al. Incidence, aetiology

and outcomes of obstetric-related acute kidney injury in

Malawi: a prospective observational study. BMC Nephrol.

2018;19:25.

22. Ibarra-Hernández M, Orozco-Guillén OA, de la Alcantar-

Vallín ML, et al. Acute kidney injury in pregnancy and the role

of underlying CKD: a point of view from México. J Nephrol.

2017;30:773–780.

23. Haldane V, Legido-Quigley H, Chuah FLH, et al. Integrating

cardiovascular diseases, hypertension, and diabetes with HIV

services: a systematic review. AIDS Care. 2018;30:103–115.

24. Peck R, Mghamba J, Vanobberghen F, et al. Preparedness of

Tanzanian health facilities for outpatient primary care of hy-

pertension and diabetes: a cross-sectional survey. Lancet

Glob Health. 2014;2:e285–e292.

25. Katende D, Mutungi G, Baisley K, et al. Readiness of Ugandan

health services for the management of outpatients with

chronic diseases. Trop Med Int Health. 2015;20:1385–1395.

26. Mendis S, Al Bashir I, Dissanayake L, et al. Gaps in capacity in

primary care in low-resource settings for implementation of

essential noncommunicable disease interventions. Int J

Hypertens. 2012;2012:1–7.

27. Atun R, Davies JI, Gale EAM, et al. Diabetes in sub-Saharan

Africa: from clinical care to health policy. Lancet Diabetes

Endocrinol. 2017;5:622–667.

28. Anand S, Bitton A, Gaziano T. The gap between estimated

incidence of end-stage renal disease and use of therapy.

PLoS One. 2013;8:e72860.

29. Naicker S. End-stage renal disease in Sub-Saharan Africa.

Kidney Int Suppl. 2013;3:161–163.

30. Tannor EK, Awuku YA, Boima V, Antwi S. The geographical

distribution of dialysis services in Ghana. Ren Replace Ther.

2018;4:3.

31. Luyckx VA, Naicker S, McKee M. Equity and economics of kid-

ney disease in sub-Saharan Africa. Lancet. 2013;382:103–104.

32. Uganda GDP World Bank. GDP per capita: Uganda. Available

at: https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?

locations¼UG. Accessed April 20, 2020.

33. Ghana GDP World Bank. GDP per capita: Ghana. Available at:

https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?

locations¼GH. Accessed April 20, 2020.

34. Masina T, Chimera B, Kamponda M, Dreyer G. Health related

quality of life in patients with end stage kidney disease

treated with haemodialysis in Malawi: a cross sectional

study. BMC Nephrol. 2016;17:61.

35. Moosa MR, Kidd M. The dangers of rationing dialysis treat-

ment: the dilemma facing a developing country. Kidney Int.

2006;70:1107–1114.

36. Ashuntantang G, Osafo C, Olowu WA, et al. Outcomes in

adults and children with end-stage kidney disease requiring

dialysis in sub-Saharan Africa: a systematic review. Lancet

Global Health. 2017;5:e408–e417.

37. Weltgesundheitsorganisation, ed. Addressing the Challenge

of Women’s Health in Africa: Report. Brazzaville, Republic of

Congo: World Health Organization, Regional Office for Africa;

2012.

38. Alkema L, Kantorova V, Menozzi C, Biddlecom A. National,

regional, and global rates and trends in contraceptive prev-

alence and unmet need for family planning between 1990 and
Kidney International Reports (2020) 5, 1342–1349

http://refhub.elsevier.com/S2468-0249(20)31277-8/sref5
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref5
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref5
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref6
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref6
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref6
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref6
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref7
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref7
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref7
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref7
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref8
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref8
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref8
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref9
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref9
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref9
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref9
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref10
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref10
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref10
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref11
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref11
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref11
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref11
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref11
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref12
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref12
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref12
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref12
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref13
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref13
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref13
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref13
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref13
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref14
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref14
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref14
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref14
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref15
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref15
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref15
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref16
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref16
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref16
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref17
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref17
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref17
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref17
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref18
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref18
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref18
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref18
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref19
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref19
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref19
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref20
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref20
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref20
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref21
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref21
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref21
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref21
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref22
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref22
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref22
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref22
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref23
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref23
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref23
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref24
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref24
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref24
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref24
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref25
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref25
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref25
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref26
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref26
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref26
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref26
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref27
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref27
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref27
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref28
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref28
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref28
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref29
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref29
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref30
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref30
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref30
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref31
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref31
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=UG
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=UG
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=UG
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=GH
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=GH
https://data.worldbank.org/indicator/NY.GDP.PCAP.CD?locations=GH
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref34
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref34
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref34
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref34
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref35
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref35
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref35
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref36
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref36
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref36
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref36
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref37
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref37
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref37
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref37
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref38
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref38
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref38


SP Maule et al.: CKD and Pregnancy Outcomes in Africa MEETING REPORT
2015: a systematic and comprehensive analysis. Lancet.

2013;381:1642–1652.

39. UN World Contraceptive Use 2019. Available at: https://www.

un.org/en/development/desa/population/publications/dataset/

contraception/wcu2019.asp. Accessed April 20, 2020.

40. UN World Fertility Report 2015. Available at: https://www.un.

org/en/development/desa/population/publications/pdf/fertility/

worldFertilityReport2015_highlights.pdf. Accessed April 20,

2020.

41. Abitbol CL, Rodriguez MM. The long-term renal and cardio-

vascular consequences of prematurity. Nat Rev Nephrol.

2012;8:265–274.

42. Pariente G, Sheiner E, Kessous R, et al. Association between

delivery of a small-for-gestational-age neonate and long-term

maternal cardiovascular morbidity. Int J Gynecol Obstet.

2013;123:68–71.
Kidney International Reports (2020) 5, 1342–1349
43. Low Birth Weight and Nephron Number Working Group. The

impact of kidney development on the life course: a consensus

document for action. Nephron. 2017;136:3–49.

44. Luyckx VA, Bertram JF, Brenner BM, et al. Effect of fetal and

child health on kidney development and long-term risk of

hypertension and kidney disease. Lancet. 2013;382:273–283.

45. PRECISE Network. Available at: https://precisenetwork.org.

Accessed April 20, 2020.

46. Rolnik DL, Wright D, Poon LCY, et al. ASPRE trial: perfor-

mance of screening for preterm pre-eclampsia. Ultrasound

Obstet Gynecol. 2017;50:492–495.

47. Hoffman MK, Goudar SS, Kodkany BS, et al. Low-dose

aspirin for the prevention of preterm delivery in nulliparous

women with a singleton pregnancy (ASPIRIN): a rando-

mised, double-blind, placebo-controlled trial. Lancet.

2020;395:285–293.
1349

http://refhub.elsevier.com/S2468-0249(20)31277-8/sref38
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref38
https://www.un.org/en/development/desa/population/publications/dataset/contraception/wcu2019.asp
https://www.un.org/en/development/desa/population/publications/dataset/contraception/wcu2019.asp
https://www.un.org/en/development/desa/population/publications/dataset/contraception/wcu2019.asp
https://www.un.org/en/development/desa/population/publications/pdf/fertility/worldFertilityReport2015_highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/fertility/worldFertilityReport2015_highlights.pdf
https://www.un.org/en/development/desa/population/publications/pdf/fertility/worldFertilityReport2015_highlights.pdf
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref41
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref41
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref41
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref42
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref42
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref42
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref42
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref43
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref43
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref43
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref44
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref44
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref44
https://precisenetwork.org
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref46
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref46
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref46
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref47
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref47
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref47
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref47
http://refhub.elsevier.com/S2468-0249(20)31277-8/sref47

	CKD and Pregnancy Outcomes in Africa: A Narrative Review
	Estimates of CKD in Pregnancy in Africa
	Estimates of CKD in Women of Reproductive Age in Africa
	Pregnancy Outcomes in Women With CKD
	Pregnancy-Associated Progression of CKD
	Pregnancy-Associated Acute Kidney Injury
	Africa-Specific Challenges in Management of CKD in Women of Childbearing Age
	Contraception Choices in Africa
	Infant Risk of CKD
	Clinical Implications and Future Research
	Conclusion
	Disclosure
	Acknowledgments
	Supplementary Material
	References


