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Abstract

Rationale: With the development of the world medical level, most women with chronic kidney disease can successfully conceive 
under the joint guidance and management of multidisciplinary cooperation. Patients with chronic kidney disease need to be vigilant 
about hypertension and preeclampsia during pregnancy. Doctors should reduce the risk and complications of pregnancy in women 
with chronic kidney disease and increase the fetus's survival rate. Enhance collaboration and joint management of such patients 
through clinical departments.

Patient Concern: This article reports on the treatment and pre-and post-natal management of a pregnant woman with chronic 
kidney disease, chronic hypertension, and preeclampsia. The patient had CKD before pregnancy and was diagnosed with chronic 
hypertension and type II diabetes during CKD stage 2 during pregnancy. 

Diagnosis: CKD stage 2, PGDM (type II diabetes), chronic hypertension complicated with preeclampsia, hypertensive retinopathy, 
one pregnancy, 0 births, 19 weeks and one day of pregnancy. 

Interventions: The Women's Health Department included this patient in treating high-risk pregnant women and parturients, full-
time staff, dynamic monitoring, and overall management. In this case, the patient is managed through multidisciplinary cooperation, 
and low-dose aspirin is used to prevent preeclampsia, reasonably lower blood pressure, and control blood sugar.

Outcomes: Although preeclampsia occurred later, the prognosis of mother and child was relatively good. 

Conclusion: Pregnant women with CKD and preeclampsia and their offspring have an increased risk of ESRD and chronic diseases. 
The Ministry of Women's Health and the Ministry of Child Health need to cooperate for follow-up observation and timely interven-
tion. The number of pregnant women with CKD is increasing year by year, and these patients are high-risk groups of preeclampsia 
during pregnancy. Preeclampsia during pregnancy severely affects the pregnancy outcome of patients with CKD and significantly 
promotes the progress of basic CKD. In clinical work, attention should be paid to the management of such patients during pregnancy. 
Multidisciplinary cooperation should be used to prevent and treat preeclampsia based on early prevention, close monitoring, and 
early diagnosis of CKD to improve mothers and children's prognosis.
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Abbreviations
CKD: Chronic Kidney Disease; ESRD: End-Stage Renal Disease; 
PGDM: Pre-Pregnancy Diabetes; GLU: Glucose; CREA: Creatinine; 
UREA: Blood Urea Nitrogen; UA: Uric Acid; BNP: Brain Natriuretic 
Peptide; PRO: Urine Routine; eGFR: Estimated Glomerular Filtra-
tion Rate; PROU: Urine Protein Quantification; HBA1C: Hemo-
globin A1C; MDRD: Modified Kidney Disease Diet Formula; MDT: 
Multidisciplinary Consultation; S/D: Umbilical Artery Blood Flow 
Ratio; LOA: Left Anterior Occipital Position; NICU: Neonatal Inten-
sive Care Unit; NCPAP: Nasal Continuous Positive Airway Pressure; 
ASQ-C: Age and Developmental Progress Questionnaire; KDIGO: 
Kidney Disease: Improving Global Outcomes; NICE: National Insti-
tute of Clinical Excellence; The DOHaD Hypothesis: The Develop-
mental Origins of Health and Disease Hypothesis

Introduction
Pregnancy impacts the renal function of patients with chronic 

kidney disease (CKD). Pregnancy can cause renal hyperfiltration, 
increased urine protein, preeclampsia, hypercoagulable state, etc. 
induce the recurrence or aggravation of the original kidney disease, 
and endanger the pregnant woman. On the other hand, the original 
kidney disease makes the kidney function unable to meet pregnan-
cy needs, such as low levels of kidney secretion hormones often 
lead to anemia and vitamin D deficiency, leading to adverse preg-
nancy outcomes for pregnant women [1]. Some studies have shown 
that for patients with CKD 1 to 2 when blood pressure is well con-
trolled and urine protein is maintained < 1 g/24h, pregnancy has 
little effect on renal function, and the probability of fetal survival 
is > 95%. For patients in CKD 3 to 5 stages, pregnancy may cause 
the original CKD to relapse (especially in patients with lupus ne-
phritis) or aggravate, cause irreversible damage to renal function, 
thereby increasing the risk of end-stage renal disease (ESRD) [1,2]. 
It can even lead to adverse outcomes such as malignant hyperten-
sion, placental abruption, premature birth, preeclampsia, death 
of pregnant women and fetal growth restriction, and intrauterine 
death [1]. CKD patients with pregnancy have complex pathophysi-
ological changes and unique treatments. A successful pregnancy 
requires multidisciplinary cooperation. Carry out a comprehensive 
plan in various disciplines, including nephrology, obstetrics and 
gynecology, obstetrics and gynecology, neonatology, rheumatology, 
and immunology, to complete the treatment pregnant women and 
newborns. During pregnancy, drug treatment needs to consider the 

pharmacokinetics changes caused by impaired renal function and 
the teratogenic effects of the drug on the fetus, and finally select the 
appropriate drug.

Case Report
Presenting concerns

Pregnant woman, female, Chinese Han people, Electrical com-
pany employee, 33 years old, 0-0-0-0, last menstrual period: 
March/5/ 2019. A history of chronic hypertension and type II dia-
betes for more than five years, nifedipine controlled-release tablets 
10mg, orally, two times a day + metformin tablets 0.5g, three times 
a day. Her blood pressure monitoring was normal, but her blood 
sugar was high, her fasting blood sugar fluctuated between 7 - 9 
mmol/L, and her blood glucose was not measured after meals. The 
patient had been infertile for many years. This time it was an unex-
pected pregnancy, and no evaluation was performed before preg-
nancy. Self-test urine pregnancy test was positive after 40+ days 
of menopause. The ultrasound indicated: intrauterine pregnancy, 
which was consistent with gestational week. The patient immedi-
ately stopped nifedipine sustained-release tablets and metformin 
tablets, and her blood pressure fluctuated around 150/100 mmHg 
without monitoring her blood glucose. After 61 days of menopause 
(May/06), the patient felt a headache, no dizziness, ignorance of 
blurred vision, no chest tightness, no shortness of breath, and 
self-tested blood pressure 180/110 mmHg. She went to the emer-
gency department of the obstetrics and gynecology department 
of our hospital immediately. Her blood pressure was measured at 
189/110 mmHg. After taking 10mg nifedipine tablets sublingually, 
her blood pressure gradually dropped to 136/78 mmHg, periph-
eral blood glucose 10.4 mmol/L, biochemical analysis: GLU 11.28 
mmol/L, CREA 88 μmol/L, UREA 5.04 mmol/L, UA 402 μmol/L, 
BNP 108 pg/ml, urine routine: PRO 3+. The doctor recommended 
hospitalization, but she refused and left the hospital by herself. The 
emergency doctor submits a report on the pregnancy risk assess-
ment classification for pregnant women, the pregnancy risk classi-
fication is red (high risk), and it is reported to the Women's Health 
Department of the hospital within 24 hours. The Department of 
Women's Health is included in the project management of high-risk 
pregnant and lying-in women according to regulations, establishes 
a special account, and contacts the grass-roots women's health 
personnel in the place where the patient's household registration 
is located to track and urge the patient to see a doctor. The next day 
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the patient went to the high-risk obstetric department to check gly-
cosylated hemoglobin determination: HBA1C9.4%, urine sensitive 
renal function 7 items: urine microalbumin > 1650.00 mg/L, urine 
transferrin > 120.0 mg/L, urine immunoglobulin IgG 281.4 mg/L, 
urine N-acyl-β-D-glucosaminidase 17.7U/L, urine retinol-binding 
protein 8.13 mg/L, urine creatinine 6182.00 μmol/L, urine β2 mi-
croglobulin 2.47mg/L; Urine protein quantification: PROU 8347.5 
mg/day. Fundus examination: the fundus of hypertension changed 
in stage II, and there was no noticeable change in the fundus of dia-
betes (Figure 1). Internal and surgical color Doppler ultrasound: 
no space-occupying in both kidneys and no stenosis in both renal 
arteries. Adult cardiac color Doppler ultrasound: the left ventricle 
is slightly enlarged, the valves are not abnormal, and the left ven-
tricular diastolic function is decreased. Ambulatory blood pres-
sure: 24h blood pressure increased, circadian rhythm inverted, 
blood pressure increased in the morning. Calculate the estimated 
glomerular filtration rate (eGFR) according to age and body mass 
with the modified kidney disease diet formula (MDRD) [3] 74.2 
ml/min.1.73 m2, diagnosis chronic kidney disease (Chronic Kidney 
Disease, CKD) stage 2, combined with chronic hypertension, type 
II diabetes. Blood pressure and blood sugar control are not accept-
able. It is recommended to terminate the pregnancy. The patient is 
eager to give birth, refuses to terminate the pregnancy. 

Figure 1: The patient's early pregnancy (menopause 62 days) 
fundus examination + optical coherence tomography (OCT).

Clinical findings

The Department of Women's Health organizes obstetrics, prena-
tal genetic counseling, nephrology, endocrinology, and neonatology 
to conduct MDT consultations. The multidisciplinary consultation 

recommended a treatment plan as follows: Aspirin 100mg, once a 
day to prevent preeclampsia, 150 mg of Labetalol hydrochloride 
tablets, orally, once every 8 hours + Nifedipine controlled-release 
tablets 10mg, orally, twice a day for antihypertensive treatment, 
and her blood pressure fluctuates around 130/80 mmHg. Insulin 
as part combined with insulin detemir was injected subcutane-
ously to lower blood sugar, and the amount of insulin was adjusted 
according to blood sugar. Control the blood glucose before three 
meals, fasting and night blood glucose <6.0 mmol/L, and blood glu-
cose within 2 hours after meal < 7.5 mmol/L. 

About 27 weeks after menopause, the patient gradually began 
to feel blurred vision with no headache and no dizziness, and in-
creased blood pressure (up to 160/86 mmHg). Considering com-
plicated preeclampsia, adjust 150 mg of labetalol hydrochloride 
tablets orally, yonce every 8 hours + 30 mg nifedipine controlled-
release tablets, once a day for active antihypertensive treatment. 
Monitor urine protein for a continuous 3+, quantitative urine pro-
tein fluctuates between 4737.3 - 8347.5 mg/day, renal function: 
CREA fluctuates at 82-117 umol/L, urine ß2 microglobulin fluctu-
ates at 3.14-3.23 mg/L. High-throughput gene sequencing inspec-
tions are low risk. There were no abnormal findings on ultrasound 
and echocardiography of the fetal system. Obstetric ultrasound 
fetus size is consistent with gestational age. The Department of 
Women's Health maintains patient information dynamically and 
manages it together. 

At 29 weeks of gestation, she was admitted to the obstetrics 
department for a comprehensive assessment of her condition. At 
the same time, compound betamethasone 12mg was injected in-
tramuscularly, once a day to promote fetal lung maturity, two times 
in total. During medication, adjust the amount of insulin accord-
ing to blood sugar. (September 27) Fundus examination results: 1. 
Hypertensive fundus changes in stage III, 2. Diabetic retinopathy 
proliferation stage (Figure 2).

The patient with menopause at 33 weeks (October/24) came to 
the hospital for routine obstetrics, fetal heart rate monitoring non-
responsive type, irregular contractions, S/D 3.133, the conscious 
fetal movement was expected, and admitted to the maternity ward 
in the emergency department. Physical examination: T: 36.5℃, P: 
86 beats/min, R: 19 beats/min, BP: 150/83 mmHg, clear, mentally 
stressed, cardiorespiratory, edema 2+, uterine height 31 cm, ab-
dominal circumference 110cm, head, fetal position LOA, fetal heart 
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Figure 2: The patient's late pregnancy (menopause 29 weeks 
+ 1 day) fundus examination + optical coherence tomography 

(OCT).

rate 140 beats/min, occasional contractions, vaginal examination 
failed, and fetal membranes not broken. After admission, a review 
of the non-responding type of fetal heart monitoring, an emergen-
cy cesarean section was decided. The emergency department pre-
pared for the operation under combined spinal-epidural anesthe-
sia. The neonatologist arrived, and the pregnant woman gave birth 
to a live baby girl with an Apgar score of 8-8-8, a weight of 2000g, 
entering the NICU, smooth operation, and intraoperative blood 
pressure 156 - 120 /110-80 mmHg. After a cesarean section, the 
recovery is good, blood pressure and blood sugar are controlled 
smoothly, and urine protein gradually decreases. Urinary protein 
quantitative 3991.0mg/day, renal function: CREA 115μmol/L, 
adult cardiac color Doppler ultrasound: left atrium and left ven-
tricle slightly enlarged. Ventricular septum slightly thickened. Each 
valve is not See abnormal, left ventricular diastolic function de-
creased. 

Diagnostic focus and assessment

Diagnosis: CKD stage 2, PGDM (type II diabetes), Chronic hyper-
tension complicated with Preeclampsia, Hypertensive retinopathy, 
one pregnancy, one birth, 33 weeks +0 day of gestation, Delivery 
by emergency cesarean section, Premature delivery. The patient's 
blood pressure and blood glucose control during the early and sec-
ond trimester is not ideal, and postpartum follow-up is required.

Follow-up and outcomes

The patient was discharged from the hospital five days after sur-
gery. The newborn was admitted to NICU to diagnose neonatal re-

spiratory distress syndrome, NCPAP was used to assist ventilation, 
porcine lung phospholipid was instilled into the trachea, and the 
recovery was good. Heart color Doppler ultrasound indicated: atri-
al septal defect (II) and was discharged 21 days after birth. Weight 
2525g, head circumference 31.5 cm, body length 46 cm, corrected 
gestational age 36 weeks + 2 days. The project management of the 
Women's Health Department tracks patients to 42 days postpar-
tum. The patient's blood pressure and blood sugar tended to be 
stable in the first month after delivery. (December 11) the 3rd time 
fundus examination: 1. Hypertensive fundus changes in stage II, 2. 
Diabetic retinopathy (Figure 3), which improved compared to pre-
natal. The patient was followed up by telephone. At present, the pa-
tient takes orally 30 mg nifedipine controlled-release tablets orally, 
once a day, self-monitored blood pressure fluctuates between 130 
- 145/85-98 mmHg, 0.5g metformin tablets, orally, three times a 
day, self-monitored Fasting blood glucose fluctuates between 7 - 
7.5 mmol/L. Follow-up glomerular filtration rate (eGFR) fluctuated 
between 72.1 - 101.2 ml/min.1.73m2, which was CKD1 stage. The 
Department of Neonatal and Child Health is included in the follow-
up management of high-risk infants and follow-up in every two 
months for a year after birth. The child care examination's body 
mass and height were all up to the standard, and the scores of the 
Chinese version of the Age and Developmental Progress Question-
naire (ASQ-C) were average.

Figure 3: The patient's postpartum (40 days postpartum)  
fundus examination + optical coherence tomography (OCT).

Discussion and Conclusion
CKD is complicated with pregnancy, the onset is insidious and 

slow, and renal dysfunction during non-pregnancy may not sig-
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nificantly impact. As the pregnancy progresses, the kidney load in-
creases and the renal dysfunction worsens, which seriously endan-
gers mothers' and children's lives [4,5]. The risk of preeclampsia in 
pregnant women with CKD is significantly increased. The severity 
of CKD, whether chronic hypertension, diabetes, and kidney dis-
ease etiology, is closely related to preeclampsia risk during preg-
nancy. The concurrent preeclampsia based on CKD will seriously 
affect newborns' prognosis and accelerate maternal primary kid-
ney disease [6]. For patients with CKD and chronic hypertension, a 
joint consultation of obstetrics, cardiology, nephrology, rheumatol-
ogy, immunology, and neonatology should be conducted to evalu-
ate the patient's condition and formulate a proper monitoring and 
treatment plan, coordinate and cooperate, and jointly manage this 
category Patient [7].

Many patients with basic CKD also have chronic hypertension 
[8]. Both CKD and chronic hypertension are high-risk factors for 
preeclampsia during pregnancy. The blood pressure control of 
such patients plays a vital role in preventing preeclampsia occur-
rence during pregnancy. The clinical guidelines for hypertension in 
pregnancy generally believe that the blood pressure control level 
of patients with chronic hypertension in pregnancy does not need 
to be as strict as that of non-pregnant people, but patients with or-
gan damage should be strictly controlled. For patients with CKD, it 
should be regarded as organ damage. Therefore, the blood pres-
sure control standards for such patients during pregnancy should 
be more stringent. Both KDIGO and NICE recommend that CKD pa-
tients' blood pressure without proteinuria should be controlled at 
< 140/90 mmHg, while those with urine protein or diabetes should 
be controlled at < 130/80 mmHg [9,10]. A large number of studies 
have confirmed that low-dose aspirin has a specific preventive ef-
fect on the occurrence of preeclampsia in patients with high-risk 
factors. The USPSTF's definition of high-risk groups of preeclamp-
sia includes patients with CKD [11]. ACOG also treats patients with 
CKD as a high-risk group with preeclampsia [12].

If it is accompanied by active nephritis, blood creatinine value 
> 150 umol/L, endocarditis, myocarditis, progressive glomerulo-
nephritis, nephrotic syndrome, and deterioration of the condition 
early and middle pregnancy, and intrauterine distress, the preg-
nancy should be terminated in time. After 36 weeks of pregnancy, 
a further increase in blood pressure may cause fetal death in utero, 
deterioration of renal function, and pregnancy termination should 

also be considered [13]. Preeclampsia during pregnancy in preg-
nant women with CKD will increase postpartum end-stage renal 
disease (ESRD) [9,14,15]. The DOHaD hypothesis believes that in 
addition to genetic and environmental factors, if life experiences 
unfavorable factors in the early stages of development, it will in-
crease the risk of obesity, diabetes, cardiovascular disease, asthma, 
tumors, osteoporosis, neuropsychiatric diseases, and other chronic 
diseases in adulthood probability [10,16]. Therefore, patients with 
CKD and preeclampsia and their offspring should strengthen post-
partum follow-up monitoring and timely intervention.

Considering that the patient had CKD before pregnancy, renal 
function decreased with the increase of pregnancy and was diag-
nosed as CKD stage 2 according to MDRD [7,17]. Given the concur-
rent chronic hypertension and type II diabetes, which are high-risk 
factors for preeclampsia, the risk of continuing pregnancy is higher 
for mothers and children [17-20]. However, there is not enough 
evidence to list CKD as an absolute contraindication for pregnancy 
[20]. The patient has been infertile for many years after marriage 
and is eager to give birth and is unwilling to terminate the preg-
nancy. The Department of Women’s Health has incorporated it into 
the project management of high-risk pregnant and lying-in women 
for dynamic monitoring and full-process management. Simulta-
neously, multi-disciplinary cooperation and joint management of 
patients give small doses of aspirin to prevent preeclampsia, rea-
sonably lower blood pressure and control blood sugar. Although 
preeclampsia occurs later, the prognosis of mother and child is 
relatively good. Patients with CKD preeclampsia in pregnant wom-
en and their offspring have an increased risk of ESRD and chronic 
diseases [15,21,22]. The Women’s Health Department and Child 
Health Department must work together to follow-up observation 
and timely intervention.

Key Clinical Message
Patients with chronic kidney disease combined with preeclamp-

sia and their offspring are at increased risk of postpartum end-
stage renal disease (ESRD) and chronic disease, which requires 
joint collaboration between the women's health and child health 
departments for follow-up observation and timely intervention.
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