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Overview

m Acute kidney injury in pregnancy
m Chronic kidney disease in pregnancy

m Dialysis and renal transplant
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Renal physiologic . .
== ‘| adaptations to pregnancy Acute Kidney Injury
(o Pt m Official definition:
2% |/ [ - Arise in serum creatinine by >0.3mg/dL within
[ "\ - = 48 hours
y ok ini
/ 67— sty - OR an increase of >1.5 times baseline creatinine
r’f C‘)) abnormal in pregnancy
g™\
|

- OR urine output <0.5mL/kg for >6 hours.

BUT: in pregnancy pre-pregnancy baseline creatinine values may not
A apply - be suspicious of any rapid rise in creatinine or drop in UOP
Vinturache A, Popoola J, Watt-Coote I, “The Changing Landscape : i
» of Acute Kidney Injury in Pregnancy from an Obstetrics
i v el | ive” J Clin Med 2019: 8(9): 1306
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What kind of acute kidney injury? What kind of acute kidney injury?
m Pre-renal (decreased renal blood flow)

FEN
m Intrinsic renal (ATN, glomerulonephritis, TTP/HUS,
pre-eclampsia, drug-related)

m Post renal (obstruction)

__ Urine Sodium XPlasma Creatinine 00
" Urine Creatinine xPlasma Sodium

Pre-renal: FENa<1%; BUN:Cr >20:1
Intrinsic renal: FENa>2%; BUN:Cr < 10:1

*Individual patients may have multiple types of AKI FesHrENEl: eelveEdl FaNE eme [ELhET

simultaneously
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Acute kidney injury - Prerenal disease Acute kidney injury - Prerenal disease

Increased creatinine
2 and decreased urine

Increased creatinine

Decieased DEcieased 2 and decreased urine

Decreased Decreased

renal perfusion filtration renal perfusion filtration

output output
m Hypovolemia (hemorrhage, hyperemesis, diarrhea) m Treatment: correct hypovolemia, improve cardiac output,
m Decreased intravascular volume (pre-eclampsia) treat underlying disease
m Decreased renal perfusion (sepsis) m Prerenal disease can lead to acute tubular necrosis if not

corrected quickly
m Decreased cardiac output (cardiac failure, peripartum
cardiomyopathy) T
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Acute Kidney Injury - Intrinsic Renal Disease Acute tubular necrosis
Increased creatinine

m Can involve the renal vasculature, tubules, and/or glomeruli Decreased

and decreased urine
output

m Glomerulonephritis Decreased filtration

Interstitial or Tubular

= Severe renal Acute

- Acute tubular necrosis caused by hemorrhage, sepsis hypoperfusion and tubular
m Renal vascular changes vasoconstriction Nnecrosis

- Pre-eclampsia

_ Vasculitis m Presentation: clinical picture ¢/w hypotension (sepsis or

- Thrombotic microangiopathies (TTP/HUS) hypovolemia), urinalysis with granular casts, elevated FENa
m Acute Fatty Liver of Pregnancy (AFLP) m Treatment: fluid resuscitation, treat underlying cause
m Lupus nephritis N (sepsis, hemorrhage, etc), supportive therapy until renal

. L . § recovery (dialysis if necessary) §

m Antiphospholipid antibody syndrome Aliina Hoalth .\% Aliina Hoalth '\%
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TTP/H US (thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome)
[ E\‘F; - Fever, Anemia, Thrombocytopenia, Renal and Neurologic disease (FAT-

- Caused by a deficiency of ADAMTS-13 (either familial genetic mutation
or acquired autoantibodies)

- Can be precipitated during pregnancy in women with underlying
predisposition
- Treated with plasmapheresis
m HUS - similar to TTP but rare neuro involvement and more significant renal
disease

- Caused by excessive activation of complement pathways or by shiga
toxin (e.coli 0157-H7)

- Treated with plasmapheresis or monoclonal antibody therapy
- Shiga toxin mediated always accompanied by severe diarrhea
- Complement mediated can present or flare in the postpartum period
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TTP/H US (thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome)

m TTP and HUS are both 10 times more common in pregnancy
and the postpartum period

- Likely due to normal complement changes in pregnancy,
normal falling ADAMTS13 levels in pregnancy

m Majority of cases in third trimester and postpartum
m High risk of recurrence in subsequent pregnancies
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Acute Kidney Injury — Postrenal disease

m Ureteral injury
m Urinary retention

m Hydronephrosis due to uterine compression (very rare for
this to cause actual AKI, but more common with solitary
kidney or congenital urologic abnormalities)

m Nephrolithiasis
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V\ntlhe Aetal “The Changing Landscape of Acute Kidney Injury in Pregnancy from an Obstetrics Perspective” J Clin Med 2019; 8:1396.
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Acute Kidney Injury - Initial Workup

m Assess the overall clinical scenario/vitals/etc
- Signs of hypovolemia?
Hypertension/pre-eclampsia?

Risk factors for kidney disease (cardiac disease, diabetes,
lupus/autoimmune illness, hypertension)?

- Recent medication exposures?
Signs of infection? (pyelonephritis, sepsis)

Check BMP, LFTs, CBC, urine protein (P:C ratio or 24h urine), U/A with
micro, consider FENa, consider renal U/S

Renal consult if not pre-renal or pregnancy-related

If renal biopsy is needed, risk of hemorrhage higher than outside of
pregnancy, consider delaying until after delivery if >32 weeks
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Acute Kidney Injury in Pregnancy-
Outcomes
m AKl in pregnancy 6.3/10000
m AKI requiring dialysis 1/10000
- 4-13% mortality
- 4-9% still required dialysis at 4 months postpartum

m Evolution over the past 40 years - decline in cases due to
septic abortion and peurpural sepsis, increase in cases due
to hypertensive disorders, thrombotic microangiopathies

Jim B, Garovic VD, “Acute Kidney Injury in Pregnancy” Semin Nephrol 2017; 37(4): 378-385.
Rao S, Jim B, Kidney Injury in Pregnancy: The Changing Landscape for the 215t Century” Kidney Int ﬁﬁﬂ 83
eA “The ging Landsca Acute K lury in Pregnan an Obstetrics Perspéctive i
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Types of CKD - IgA Nephropathy

Most common type of glomerulonephritis in the developed world
Renal biopsy shows mesangial IgA deposition

m 50% present with gross hematuria in the setting of upper
respiratory infection, most others have occult hematuria or
proteinuria picked up on routine U/A
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Chronic kidney disease

Stages of Chronic Kidney Disease

Estimated GFR

Stage Description (mL/min/1.73 mf)
1 Kidney damage with 290

normal or increased GFR
2 Kidney damage with mildly &40-89

reduced GFR
3 Moderately reduced GFR 30-59
4 Severely reduced GFR 15-29
5 End-stage renal failure <15 or dialysis

baogoacs

Types of CKD - Diabetic Nephropathy
m Initial presentation - microalbunuria (30-300mg
protein/day) or nephropathy (>300mg protein/day)
- Once nephropathy develops, often a steady progressive
decline in renal function
- Baseline proteinuria may significantly worsen during the
normal course of pregnancy

©OAllinaHealthSystems

m 15% of cases are familial
m 20-30% progress to end-stage renal disease over 20 years m 20-30% of women with diabetes eventually develop renal
(higher risk with elevated Creatinine, hypertension or >1g disease
roteinuria
D ) m Treatment: blood glucose control, blood pressure control,
m Treatment: control blood pressure, ACE/ARB to slow progression, ACE/ARB
select patients may benefit from chronic glucocorticoids to slow
progression
AllinaHealth §7 AllinaHealth §7
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Types of CKD - Diabetic N we  fhy Types of CKD - Diabetic Nephropathy
Table L. Comparative Studies of Outcomes in Class F 1 11.:'( * p
Drabwtes Medlibas
13%
53%
80% sy
100%
2(4%)
11.0%
15.5%
35.5%
Gordon M et al, “Perinatal Outcome and Long-Term Follow-up Associated with er| 49% iabetic. . | Y Gordon M et al, “Perinatal Outcome and Long-Term Follow-up with Modern iabetic. _ | Y
Neplropathy” Obstet Gynecol 1996; 87(3):401-409. Phllg =il “;‘\f Neplropathy” Obstet Gynecol 1996; 87(3):401-409. HHﬁf}%f I=dil ‘\r}\f




Types of CKD - Lupus Nephritis

m s there an increased risk of flare during pregnancy? (maybe)

Vascular, glomerular and tubulointerstitial renal damage
Measurable disease activity present in 40-50% of women with lupus during
pregnancy
- Up to 70% of women have renal involvement during flares
- Risk factors for flare: last flare <6 months before pregnancy, renal
involvement, discontinuation of immunosuppressants in early pregnancy

Increased risk of pre-eclampsia (30%), preterm birth (26.7%), IUGR (5-20%)

m Lupus flares in pregnancy can present with HTN and worsening proteinuria =
common pre-eclampsia mimic

m Treatment: immunosuppression

Allinal-
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[Stanhope T et al, “Obstetric Nephrology: Lupus and Lupus Nephritis in Pregnancy” Clin J Am Séc Népl

Types of CKD - Autosomal Dominant
Polycystic Kidney Disease

m Most women of childbearing age are stage 1 (asymptomatic with
normal BP, no proteinuria, normal Cr)

Pregnancy outcomes similar to other forms of CKD by stage

Risk of intracranial aneurysms
- Consider MRI in all patients with AD-PKD and family history of
aneurysms

Autosomal dominant inheritance - fetus has a 50% risk of being
affected

Allinat

Other types of CKD

m Hypertensive nephrosclerosis

Reflux nephropathy

Alport Syndrome
m  Minimal change disease

m Focal segmental glomerulosclerosis

Membranous nephropathy

IgA vasculitis (Henoch-Schonlein purpura)

Wegner's granulomatosis

Polyarteritis nodosa

Systemic sclerosis

Nephrotic Syndrome

Edema + hypoalbunemia (<3.0) + massive proteinuria
(>3.5g/day) + hyperlipidemia

Possible causes: IgA nephropathy, diabetes, SLE, HIV, hepatitis B or C,
focal segmental glomerulosclerosis, minimal change disease,
membranous nephropathy

- minimal increased risk to pregnancy unless HTN or elevated Cr

- Increased risk of venous thromboembolism (consider anticoagulation if
>5g protein per day)

-~ Most common cause after 20 weeks == pre-eclampsia

AllinaHe
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How does pregnancy impact chronic
kidney disease?

m Outcomes depend on clinical stage

m Stage 1-2 CKD: low risk of progression of renal disease due
to pregnancy

- Especially with well-controlled BP and minimal
proteinuria

Jones DC and Hayslett JP, “Outcome of Pregnancy in Women with Moderate or Severe Renal Insufﬁciency"‘&]ulu&% 335:226-232. “?[
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How does pregnancy impact chronic
kidney disease?

Tasis 2. Errsot or Pracsascy on Bonas Dimas *

Stage 3-5 CKD

GsTaTsot Cosperah

Jones DC and Hayslett JP, “Outcome of Pregnancy in Women with Moderate or Severe Renal \nsufflmency"‘&“l{% 335226-232. “?[

How does pregnancy impact chronic
kidney disease?

Fregrancy ralsted dec
within 6 mo

Women with
Cr>1.4 pre-
pregnancy

Radusction betwsen & wh
Post partum and & mo post Eartem (1294}

Glomarulas Filtration Rate during Pregnancy

Glomerular Filtrstion Rste & mo Post Partum

Jones DC and Hayslett JP, “Outcome of Pregnancy in Women with Moderate or Severe Renal InsufficiencyNEYWHobg: 33576 235! 1T
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Table 2. Renal and Pregnancy Outcomes According to Chronic Kidney Disease Stage

Control Group Stage 1 Stage 2 Stage 3 Stage 45

Outcome {n=836) n=370) (n=87) (n=37) (n=10)
Progressed o rext stage of CKD NA 124 162 20
New-onset HTN 55 176 47 50
N 1 or doubling of NA 17.9 BS 0

wo=17? A7 15 1.2 Maz2 lh=z42
(8] 506 a4 BAY
o 73 20.7 78 14.4

spplicalile: HTN, typerte

Piccoli GB et al, “Risk of Adverse Pregnancy Outcomes in Pregnancies with CKD” J Am Soc Nep%”ﬂ&la) 26:2011-22) {t\f

How does chronic kidney disease
impact pregnancy?
m Stage 1-2 CKD

- 13%-24% IUGR
- 20%-50% preterm delivery (largely iatrogenic due to IUGR and pre-E)

Management of pregnancy with CKD

m Baseline assessment (patients with known or suspected CKD): serum
BUN/creatinine, electrolytes, 24 urine for protein and creatinine clearance

- Referral to nephrology (if not already established) for Cr>1.4 or
proteinuria>300mg/24h

- Consider referral for Cr>0.9 and risk factors for CKD

m Stage 3-5 CKD m Labs: urine P:C ratio, serum BMP, Hgb, urine culture at least every trimester
- 50%-59% preterm delivery with baseline serum creatinine 1.4-2.5 m Continue immunosuppressants in many cases
- 78%-86% preterm delivery with baseline serum creatinine >2.5 m Serial growth US
18%-66% IUGR m Antenatal testing starting at 32 weeks (sooner if poorly controlled HTN)
m Pre-eclampsia rate uncertain due to pre-existing HTN and proteinuria complicating m Close monitoring of BP (home BP cuff) and pre-E symptoms
diagnosis (certainly higher than baseline)
. - o . m Delivery 37-39 weeks (depending on fetal growth and BP control)
m Poor prognostic factors: creatinine>1.4, proteinuria >1g/24h, needing >1
antihypertensive medication - E m Consider aspirin 81-150mg to decrease pre-eclampsia risk ; E
[Piccoli GB et al, “Risk of Adverse Pregnancy Outcomes in Pregnancies with CKD" J Am Soc Nephrol (2015) 26:2011-22. 1 1
ok . ez AlligaHealth Allina Health ¥
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Management of pregnancy with CKD - Management of pregnancy with CKD -

Antihypertensive goals Antihypertensive goals
m ACOG guidelines - start antihypertensives when BP>160/110s m ACOG guidelines - start antihypertensives when BP>160/110s
- Based on lack of improved pregnancy outcomes with tight control - Based on lack of improved pregnancy outcomes with tight control

m CHIPS study - RCT of 987 women assigned to tight (<140/90) or
traditional BP control

- No significant differences in pregnancy outcomes between the
groups
- No increase in adverse fetal outcomes with tight control

Given significant improvement in renal function with tight BP
control, and lack of fetal harm shown in RCTs, recommend BP
goal of <140/90 for any chronic kidney disease patients.

m Cochrane review - 63 trials of antihypertensives for mild-moderate HTN

- Decreased risk of severe hypertension with tight control, no change

in pre-eclampsia, IUGR, preterm delivery
hronic Hypertension in Pregnancy. ACOG practice bulletin No.203. American College of Obstetricians and Gynecologist. Of yneco! 2019;133: 22&50 hronic Hypertension in Pregnancy. ACOG practice bulletin No.203. American College of 2019,133:&2&50, .,
lagee etal, “Tight Versus Less-Tight Control of Hypertension in Pregnancy,” NEJM 2015; 372:407-417. ﬁ'r ] lagee etal, “Tight Versus Less-Tight Control of Hypertension in Pregnancy,” NEJM 2015; 372: 407417 imn ﬁ"

\baloggé al, “Antinypertensive Drug Therapy for Mild to Moderate Hypertension in Pregnancy.” Cochrane Database of Systematic ievlews 20, ~ - baloggt al, “Antihypertensive Drug Therapy for Mild to Moderate Hypertension in Pregnancy.” Cochrane Database of sEema ewews 2 =
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Management of pregnancy with CKD - e - :
Postpartum considerations v e e

e ity (g dtie ) Lomastiveben
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m Avoid NSAIDs

m Restart ACE/ARB therapy
- If not breastfeeding, start pre-pregnancy agent
- If breastfeeding, start Enalapril or Captopril
m Both agents have low transfer into breastmilk, considered safe
for term infants
m Discuss with NICU if the infant is premature (usually still
considered safe)
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[ [ [ Management of pregnancy with CKD -

e Other considerations

1) Arvmrican A by of Pocamics Flotreg Wisterval s ghon sy (mpatitie =20 s sasSventig

g S g ponas s ik m Renally dose meds if elevated Creatinine
- Lovenox
e Ao Acadumny o Pt (522} e
cnsopet hngy somscing P s - Magnesium
m Watch for magnesium toxicity with pre-eclampsia
- Consider serial bolus doses instead of a continuous rate
- 4g bolus, check magnesium level at 4-6 hours, re-bolus or start
continuous rate if significantly subtherapeutic
m Watch closely for anemia, send iron studies if low Hgb to determine if
iron responsive
- May require erythropoietin
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Dialysis in pregnancy Dialysis in pregnancy
m Decreased fertility on dialysis, but women on dialysis can and do get TABLE
pregnant 57.3 Estimates for Pregnancy Complications and
- Fertility rate of 10-15% Outcomes in Dialysis Patients
m Livebirth rate increases with more intensive dialysis regimens Pregnancy Complication Estimate*
- Ideally 36 hours per week (minimum of 20 hours/week) Polyhydramnios 33%-42%
m Careful monitoring of electrolytes, fluid balance, post-dialysis BP (goal Maternal hypertension 42%-80%
140/90) Cesarean section deliveries 46%-53%
o o Preterm delivery 85%
m Increase protein intake to 1.5-1.8g/kg, double prenatal vitamins due Average gestational age at delivery 32 weeks
i AR losSes INFANT SURVIVAL OUTCOME
m Watch for fluid shifts during dialysis = preterm contractions, Conceived on dialysis 40%-50%
nonreassuring fetal testing Conceived before dialysis 75%-80%
m Increase erythropoietin doses
m Delivery at 34-37 weeks (most deliver sooner) Al | ina He dil ‘\?f Thadhni RI, Manish RM, “Renal Disorders” Creasy and Resnik’s MaremaIrFera.‘Medicme:Princfnjesﬂuma. 2(;13. 949'95%4
Dialysis in pregnancy Pregnancy after renal transplant

m Overall 90% live birth rate

m Best outcomes if:
- No rejection episodes for >1 year post-transplant
- Minimal proteinuria
- Well controlled hypertension

Women who are candidates for renal transplant should
be encouraged to delay conception until AFTER

TSl - Creatinine <1.5 (ideally <1.1)
- Stable immunosuppressive regimen with drugs safe in
pregnancy
AllinaHealth ¥ AllinaHealth ¥

Pregnancy after renal transplant

m No decrease in graft function due to pregnancy
- Possible worsening of graft function when baseline
Cr>1.5
m Pregnancy outcomes:

- Increased risks of HTN (54%), pre-eclampsia (27 %),
gestational diabetes (8%), IUGR (25%), preterm delivery
(30%)

m Need close monitoring of immunosuppressant levels

m Watch for reactivation of CMV/toxo
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THANK YOU
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