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Overview of Acute Renal Failure in Pregnancy
Significant medical concern due to its association with high rates of 
maternal and fetal morbidity and mortality.  

The incidence of pregnancy-related AKI has been rising, particularly in 
developed nations, attributed to factors such as: 

1-Advanced maternal age  

2-Diabetes  

3-Hypertension
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Key Adaptations in Renal Vasculature During Pregnancy
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Increased Renal Blood Flow (RBF):

There is a substantial increase in renal blood flow, which

can rise by approximately 40-80% compared to non-

pregnant levels. This increase is crucial for meeting the

metabolic demands of the mother and fetus. and is

facilitated by systemic vasodilation.
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Enhanced Glomerular Filtration Rate 
(GFR):

GFR increases by about 40-50% during pregnancy,

which leads to lower serum creatinine and urea

levels. This increase in GFR is essential for efficient

waste removal and fluid balance.

12/26/2024 6



Decreased Renal Vascular Resistance 
(RVR)

Pregnancy induces a reduction in renal vascular resistance

due to vasodilation of the renal arteries. This decrease is

mediated by several factors, including the upregulation of

nitric oxide (NO) pathways, which promote vasodilation.
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Hormonal Influences:

Hormones such as relaxin and progesterone play significant roles in 

mediating these vascular changes. Relaxin promotes vasodilation 

and increases compliance of blood vessels, while progesterone 

contributes to decreased vascular resistance and enhanced renal 

perfusion.
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Causes of ARF in Pregnancy
First Trimester:

-Hyperemesis Gravidarum

-Septic Abortion
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Causes of ARF in Pregnancy
Second and Third Trimesters:

Preeclampsia/Eclampsia (most common cause)

HELLP Syndrome

Thrombotic Microangiopathy
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Pregnancy-related acute kidney injury in the African continent: 
where do we stand? A systematic review

Shalaby AS, Shemies RS. Pregnancy-related acute kidney injury in the African continent: where do we stand? A systematic review. J Nephrol. 
2022
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TOOLS FOR THE DIAGNOSIS AND MONITORING OF GDs 
IN PREGNANCY
- No consensus regarding the best method.

- Spot urinary protein-to-creatinine ratio (UPCR) is usually preferred to timed
urine collections because of the possibility of underestimation, variability, and
inconvenience, and the potential for treatment delay

- The UPCR is practical for screening for hypertensive disorders of pregnancy,
for which new onset of proteinuria (UPCR >30 mg/mmol) is still one
discriminating parameter between preeclampsia and gestational hypertension.
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The only series published in the last 5 years, from 

the largest referral center for complicated 

pregnancy in Mexico, encompasses only 20 kidney 

biopsies performed over a period of 5 years.
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Considerations regarding the use of kidney           

biopsy in pregnant women
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Clinicians are usually reluctant to perform a kidney biopsy during 

pregnancy. This is because of the increased risk of complications, 

estimated in a systematic review to be as high as 7%, compared 

with 1% after delivery). The bleeding risk has been attributed to 

the increase in kidney blood flow and is thought to be reversible 

within ,3 months after delivery.

Chen TK, Gelber AC, Witter FR, et al. Renal biopsy in the management of lupus nephritis during pregnancy. Lupus.2015;24:147–154.
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More recent reports indicate that the risks of a kidney

biopsy during pregnancy are minor when performed

by an experienced physician and suggest that this

procedure may be more frequently considered.

Chen TK, Gelber AC, Witter FR, et al. Renal biopsy in the management of lupus nephritis during pregnancy. Lupus.2015;24:147–154
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The availability of laboratory tests, including antibody 

workup for LN, ANCA, and anti-PLA2R antibodies, or the 

presence of highly selective proteinuria, may lead first to 

empiric treatment with postponement of biopsy to the 

postpartum period. A normal ratio of soluble fms-like 

tyrosine kinase 1/placental growth factor may be useful in 

ruling out severe or superimposed preeclampsia.
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Timing is crucial when considering kidney biopsy. In 

early pregnancy (<12 weeks), the risks of kidney 

biopsy are relatively low, and the advantages

of precisely knowing the kidney disease are high..
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In kidney transplantation, the technically 

easier access to the grafted kidney may 

positively affect the risk-to-benefit ratio.
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Management of Pregnancy-Related AKI

The management of pregnancy-related AKI is challenging due to its

associated risk with 2 lives of both the mother and baby and

should be performed by a multidisciplinary team consisting of a

nephrologist, an obstetrician, and a neonatologist.
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EFFECTS OF PREGNANCY ON KIDNEY ALLOGRAFT 
FUNCTION

Increase in the GFR causes physiological proteinuria of pregnancy,

and women with kidney transplants have a higher 24‐hour urine

protein excretion as compared to healthy women. Protein

excretion may increase up to threefold by the third trimester,

exceeding 500 mg as compared to 200 mg in healthy pregnant

women and returns to baseline levels by 3 months postpartum.
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Immunologic:

Acute cellular rejection, acute antibody‐mediated rejection, combined rejection

Recurrent disease: 

C3 glomerulopathy, thrombotic thrombocytopenic purpura, atypical hemolytic 

uremic syndrome, IgA nephropathy, recurrent or de‐novo glomerulopathy, such 

as focal segmental glomerulosclerosis, membranous nephropathy, pauci‐immune 

glomerulonephritis, lupus nephritis, anti‐phospholipid antibody syndrome, 

disseminated intravascular coagulation, progression of chronic kidney disease.
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Medication‐induced: calcineurin inhibitor, intravenous 

contrast dye exposure, antibiotics, antivirals

Infection‐related: polyomavirus nephropathy, 

cytomegalovirus systemic infection, pyelonephritis, 
chorioamnionitis, sepsis 

Tubulointerstitial disease: acute tubular necrosis, acute 

interstitial nephritis, acute cortical necrosis
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Acute renal failure in pregnany and  kidney 
transplant 
Pregnancy‐related complications: acute fatty liver of pregnancy, 
preeclampsia, HELLP syndrome, amniotic fluid embolus

Malignancy: post‐transplant lymphoproliferative disease or any other 
malignancy (infiltrative or obstructive)

Vascular: renal artery thrombosis, renal vein thrombosis, kidney allograft 
thrombosis, thrombotic microangiopathy
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Risk factors for pregnancy‐related AKI in 
kidney transplant recipients
1-Solitary kidney

2-Susceptibility to volume depletion due to autoregulation impairment

3-Immunological risk factors

4-Increased risk of abdominal compartment syndrome depending on the 
number of transplants or multiorgan transplants, etiology of end‐stage kidney 
disease such as polycystic disease 

5-Long term exposure to medications such as calcineurin inhibitors that cause 
acute vasoconstriction and nephrotoxicity
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Risk factors for pregnancy‐related AKI in 
kidney transplant recipients
6-Increase of urinary reflux during pregnancy in addition to 
inherent risk with transplant ureter

7-Increased risk of acute urinary retention and ureteral strictures

8-Increased likelihood for post‐transplant lymphoproliferative 
disorder and requiring nephrotoxic chemotherapy agents

Exposure to nephrotoxic antimicrobials and immunoglobulins

12/26/2024 36



12/26/2024 37



Adaptive mechanisms that lead to systemic and 

intrarenal vasodilatation during pregnancy could

protect the kidney from Stx2
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Hormonal changes during pregnancy, including

increased levels of growth factors like vascular

endothelial growth factor (VEGF) and erythropoietin,

play a pivotal role in enhancing renal regeneration.

These hormones promote cellular survival,

proliferation, and angiogenesis, which are vital for

effective tissue repair following acute kidney injury.
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Understanding these processes can inform

therapeutic strategies aimed at improving

renal recovery in both pregnant and non-

pregnant individuals experiencing acute

kidney injury.
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Histological assessments revealed that pregnant

mice had lower acute tubular necrosis (ATN) scores

following I/R injury. While non-pregnant mice

showed severe necrosis and damage, pregnant mice

retained more of their kidney tissue structure, with

only focal necrotic areas observed.
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