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PERITONEAL DIALYSIS PRESCRIPTION DURING THE THIRD TRIMESTER OF PREGNANCY
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Management of the pregnant patient on peritoneal dialysis 
(PD) is potentially challenging because uterine enlargement 
may negatively affect catheter function and prescribed dwell 
volumes. Additional reports of the management of these 
patients are needed. Here, we describe a near-full-term 
delivery in a 27-year-old woman who had been on dialysis for 
7 years. Peritoneal dialysis was continued during the entire 
pregnancy. In the third trimester, a higher delivered auto-
mated PD volume allowed for adequate clearance and con-
trol of volume status. A decision to hospitalize the  patient 
to limit activity and facilitate the delivery of increased 
dialysate is believed to have contributed to the successful 
outcome for mother and infant. Our report discusses the 
management of this patient and reviews published dialysis 
prescriptions used during the third trimester of pregnancy 
in patients treated with PD.
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Women with chronic kidney disease (CKD) who become 
pregnant are at increased risk of adverse mater-

nal and fetal outcomes. A recent systematic review of 
pregnancy outcomes in women with CKD not requiring 

dialysis compared with women not having CKD showed a 
doubled risk for adverse maternal outcomes; in addition, 
premature births in the CKD cohort were twice as frequent 
(1). With the increased background risk seen in CKD, it 
is probable that patients with end-stage renal disease 
(ESRD) are at even higher risk. Women with ESRD rarely 
become pregnant, and of those who do, few carry the 
fetus to full term. Infertility because of amenorrhea and 
anovulation is a contributing factor, as is interference by 
intraperitoneal dialysate with migration of the ovum into 
the fallopian tubes (2). Pregnancy has been reported in 
0.5% – 1.4% of female patients of childbearing age with 
ESRD, and despite that rarity, all such patients should 
receive pregnancy counseling (3). In most descriptions 
of pregnancy in ESRD, the patients were managed with 
hemodialysis (HD); the literature contains far fewer cases 
of a pregnant patient being managed with peritoneal 
dialysis (PD).

Despite the higher risk of these pregnancies, it is 
generally believed that maternal and fetal outcomes 
have improved in more modern cohorts. Infant survival 
was reported to be more than 50% in patients with ESRD 
in 1998, but recent reports of the use of intensified 
HD regimens and many PD reports suggest far better 
outcomes (4,5). For the PD patient who has become 
pregnant, PD offers specific benefits for management 
of the pregnancy, such as more continuous and gentle 
daily ultrafiltration, metabolic balance without the 
fluctuations noted in intermittent therapies, less ane-
mia, avoidance of systemic anticoagulation, and a more 
liberal diet for maintaining maternal nutrition (6,7). 
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But those  potential benefits might be offset by uterine 
distention during the 3rd trimester, which complicates 
management of the pregnant patient on PD. Abdominal 
fullness necessitating a reduction in the dwell volume 
combined with increased clearance requirements, 
catheter displacement, drain pain, and dialysate flow 

 disturbances can make management with PD more chal-
lenging. Nevertheless, a review of the literature shows 
successful pregnancies in ESRD patients managed with 
PD (Table 1).

To add to that literature, we report the case of a 
27-year-old woman who had been on dialysis for 7 years. 

TABLE 1 
Pregnancy Outcomes in End-Stage Renal Disease Patients Treated with Peritoneal Dialysis

    Gestational   
   Infant age at  Infant Peritoneal
  Pregnancies survival delivery Delivery weight dialysis
Reference Year reported (%) (weeks) type (g) complications

Cattran and Benzie (8) 1983 1 0 32 Vaginal 960 None reported
Kioko et al. (9) 1983 1 100 34 C-Section 1700 Peritonitis
Melendez et al. (10) 1988 2 100 34 C-Section 1332 None reported
    36 C-Section 2778
Lavoie et al. (11) 1988 2 100 34.5 C-Section 2160 Catheter-related pain
    34 C-Section 1200 
Redrow et al. (6) 1988 8 62.5 32–36 C-Section 1100–2780 Hemoperitoneum
Bennet–Jones et al. (12) 1989 1 100 35 C-Section 1900 None reported
Dunbeck et al. (13) 1992 1 100 35 Vaginal 1446 Peritonitis
Lew and Watson (14) 1992 1 100 35 Vaginal 1899 None reported
Gadallah et al. (15) 1992 3 66 29 Vaginal 1895 None reported
    38 Vaginal 2230 None reported
    24 Vaginal NR Peritonitis
Jakobi et al. (7) 1992 1 100 34 Vaginal 2400 Peritonitis
Hou et al. (16) 1996 1 100 36 Vaginal 2388 Catheter displacement
Tison et al. (17) 1996 1 100 32 C-Section 1534 Hemoperitoneum

Romao et al. (18) 1998 3 66 32 NR 1405
 Sterile eosinophilic

       peritonitis
Tuncer et al. (19) 2000 1 100 38 Vaginal 1900 Peritonitis
Chang et al. (20) 2002 1 100 33 Vaginal 994 Drain pain, reflux
Smith et al. (21) 2005 1 100 33 Vaginal 1730 Hemoperitoneum
Chou et al. (22) 2006 1 0 19 C-Section NR Hemoperitoneum
Tan et al. (23) 2006 1 100 33 Vaginal 2060 Post-partum peritonitis
Lew (24) 2006 1 0 21 Vaginal NR Hemoperitoneum
Asgari et al. (25) 2007 1 100 36 C-Section NR None reported
Altay et al. (26) 2007 1 100 39 Vaginal 2480 Hemoperitoneum
Gomez Vazquez et al. (27) 2007 2 100 36 Vaginal 1925 None reported
    38 Vaginal 2700
Jefferys et al. (28) 2008 5 100 35 Vaginal 2095 Peritonitis 
    24 (n=3), 478 (n=1),
    31 C-section 1060 catheter displacement
    38 (n=2) 2735 (n=1)
    38  2008 
Chou et al. (29) 2008 3 33 35 NR 2388 None reported
    34 NR 1004
    22 NR 440
Inal et al. (30) 2012 1 100 34 C-Section 2370 None reported
Sivasuthan et al. (31) 2013 1 100 31 C-Section 900 None reported
Current paper 2014 1 100 32 Vaginal 1435 None reported

NR = not reported.
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She was maintained on HD for 4 years and then converted 
to PD. In the third year of her PD course, she became 
pregnant, and the decision was made to continue with 
PD throughout the pregnancy. Here, we describe the 
management of this patient, with particular detail 
about the PD prescription used during the 3rd trimester 
of pregnancy.

In addition to the specifics of the case report, this 
review focuses on dialysis prescription during the 3rd 
trimester. As mentioned earlier, uterine enlargement 
commonly requires a change in the PD prescription to 
allow for a reduction in the infused dialysate volume. 
To maintain adequate clearances, an increase in the 
total infused volume and prolonged APD schedules 
have been described. Uterine enlargement leading to 
 catheter-related drain pain has been addressed with 
tidal PD prescriptions. We review the 3rd trimester PD 
prescriptions reported in the literature.

CASE REPORT

Our patient, a 27-year-old Hispanic woman, had a past 
renal history of biopsy-proven anti–glomerular basement 
membrane disease that progressed to ESRD. She initiated 
HD in January 2004 at age 20. Her initial dialysis access 
was a tunneled vascular access catheter; she then tran-
sitioned to a forearm graft. She became pregnant shortly 
after initiating HD and delivered a baby in January 2005. 
There was no pre-eclampsia. The baby was delivered at 
34 weeks and weighed 2.24 kg. The induced delivery was 
completed vaginally with no complications.

This patient elected to convert to PD in June 2010, 
 initiating PD after a first failed access and a second oper-
ation for catheter placement. Shortly after PD start, she 
was found to be pregnant. Her prior menstrual cycles had 
been regular despite the ESRD, and on missing a period, 
she sought pregnancy testing, which was positive. The 
early course of her pregnancy was uneventful.

At 27 weeks, examination revealed a blood pressure 
of 124/86 mmHg, pulse 84 bpm, and respirations 12/
min. The patient measured 160 cm and weighed 69 kg. 
The physical exam was notable for a regular pulse, no 
cardiac murmurs, and clear lung fields. The abdominal 
exam revealed a gravid uterus and PD catheter with the 
exit site in the left lower quadrant. The exit site appeared 
clean, but the subcutaneous cuff was beginning to pro-
trude through the skin. The lower extremity exam showed 
very slight edema bilaterally.

At 27 weeks, the decision was made to admit the 
patient to the obstetrics and gynecology service in the 
hospital and to perform increased PD exchanges. In 
discussions between the medical caregivers, a decision 

was reached to target a delivered dialysis dose sufficient 
to maintain the patient’s blood urea nitrogen (BUN) at 
50 mg/dL and her creatinine at 5.0 mg/dL.

Because of the size of the uterus, the initial prescrip-
tion used a cycler that could deliver frequent but reduced 
dialysate volumes. Each evening, she was connected to 
the cycler for 12 hours, with eight 1-L dialysate  exchanges 
being performed overnight. She was given extension 
tubing that allowed her, if needed, to ambulate within 
the room while attached to the cycler, thus giving her 
more freedom of movement during the prolonged time 
attached to the device. Her dialysate exchanges used 
combinations of 1.5% and 2.5% dextrose depending 
on her ultrafiltration needs, but the goal was to use the 
lowest dextrose concentration possible while maintaining 
volume status.

In addition to cycler therapy, the patient performed 
4 daytime manual 1-L exchanges in her room. These 
low-volume manual exchanges were easy to perform, 
requiring approximately 10 minutes per exchange. 
However, the patient soon became unwilling to perform 
the 4 daytime manual exchanges, and so the decision 
was reached to extend her time on the cycler to 16 hours, 
delivering 12 cycles of 1-L dwell volumes. During the 
subsequent week, day-to-day decisions were made with 
the patient about the use of a longer time on the cycler or 
a shorter time combined with the performance of manual 
daytime exchanges. The daily variations ranged from 14 
to 16 hours on the cycler, with 0 – 2 midday exchanges. 
She maintained urine output of up to 500 mL daily.

At 29 weeks, the overnight cycler prescription varied 
from 15 to 20 hours, with 14 – 18 exchanges of 750 mL 
dwell volumes. Beyond 30 weeks’ gestation, she was 
connected to the cycler for 18 hours daily, receiving up 
to 20 dialysate exchanges of 750 mL each.

During this PD regimen, the machine would occa-
sionally sound an alarm either because of a kink in the 
dialysate tubing or because of the patient’s position. The 
alarms were rectified on each occasion by the patient 
checking the tubing pathway and changing position 
in bed. Otherwise the exchanges were uneventful. The 
patient was allowed to stop the cycler and disconnect 
if testing was required outside of the room. During the 
daily period when she was not connected to the cycler 
or doing manual exchanges, the patient was allowed 
to ambulate the room and hospital hallways. Her BUN 
measurements ranged from 39 mg/dL to 49 mg/dL for 
the 8 weeks preceding delivery.

At 32 weeks and 4 days, she developed abrupt onset 
of uterine contractions, and the amniotic sac broke. A 
Cesarian section had been planned, but before it could 
be arranged, the patient rapidly delivered the fetus’s feet 

This single copy is for your personal, non-commercial  use only. 
For permission to reprint multiple copies or to order presentation-ready  copies 

for distribution, contact Multimed Inc. at marketing@multi-med.com 



131

PDI MARCH 2015 – VOL. 35, NO. 2 PD PRESCRIPTION DURING THE THIRD TRIMESTER OF PREGNANCY

and chest via the vagina, and the obstetrician continued 
to deliver the head with minor difficulty. The entire deliv-
ery was estimated to have occurred within 90 seconds. 
Initial Apgar scores were 3 and 4, and the infant’s weight 
was 1435 g. The infant was taken to the neonatal unit 
and received care for 8 weeks before discharge.

In the first week after delivery, the patient was main-
tained using a similar PD prescription of lower volumes 
and more frequent cycles (12 hours on the cycler with 10 
exchanges of 1.2 – 1.5 L). She was discharged to resume 
her usual continuous ambulatory PD (CAPD) regimen.

DISCUSSION

Successful pregnancy in PD has been reported in the 
literature, and yet the published reports surely  represent 
some publication bias because of reporting only more favor-
able clinical outcomes (Table 1). Many of the pregnancies 
are notable for lower birthweight infants. Nevertheless, the 
reports document successful maternal and infant outcomes 
of pregnancy, and the outcomes are improved in more cur-
rent cohorts compared with historical controls (32,33).

Delivering PD therapy in the advanced stages of preg-
nancy can be challenging. The enlarging uterus can create 
increased complaints of fullness, resulting in the need 
to lower dialysate dwell volumes. The enlarging uterus 
might contribute to slower drain times, drain pain, and 
gastroesophageal reflux. Those symptoms have been 
managed by reducing the infused dwell volume and using 
tidal regimens. Table 2 summarizes PD prescriptions 
used during the 3rd trimester in published cases and 
case series. Continuous ambulatory PD and automated 
PD (APD) regimens have both been described. Some 
reports noted the maintenance of full 2-L dwell volumes 
during pregnancy (18). However, most reports describe 
a reduction in the infused dwell volume, with or without 
additional exchanges. All reports suggested continuous 
therapy during the 3rd trimester, with no reports of a dry 
day during APD or a dry night during CAPD.

As noted in Table 2, many APD reports document PD 
prescriptions with reduced dwell volumes combined with 
an increased number of cycles. Increased total daily 
volumes were used in most cases. A common practice 
appears to be to increase the total daily dialysis volume 
in an attempt to increase clearance during pregnancy to 
account for urea generation by the fetus and to reduce 
maternal uremia (34). This empiric increase in total 
delivered volume in PD is supported somewhat in the 
HD literature. Asam Asamiya and colleagues reported on 
pregnancy outcomes in 28 patients receiving HD (35). 
They noted that the average BUN measurement was 
significantly lower in the successful pregnancy group 

than in the unsuccessful group. They also noted that the 
average hemoglobin level was significantly higher in the 
successful group than in the unsuccessful group (9.6 g/dL 
vs 8.3 g/dL). By performing a linear regression analysis of 
the relationship of maternal BUN with infant birthweight 
and gestational age, they determined that an acceptable 
gestational age of 32 weeks corresponded to a maternal 
BUN of 48 mg/dL. They recommended that an appropriate 
goal would be to keep maternal pre-dialysis BUN below 
50 mg/dL and speculated that favorable fetal outcomes 
might be attributable to a less azotemic environment. 
The authors recommended that the foregoing targets be 
maintained as early in the pregnancy as can be instituted. 
Interestingly, a similar BUN recommendation can be 
found in the HD literature dating to 1991 (36).

Threshold BUN levels in pregnant PD patients that 
would improve outcomes are unknown, but based on the 
HD data, it might be reasonable to target a BUN lower 
than this HD target. The recommended BUN of less than 
50 mg/dL in HD might need to be adjusted lower for PD in 
light of the understanding of the “peak urea hypothesis” 
(37). The lower urea target for PD is currently unknown, 
as is the targeted weekly Kt/V and creatinine clearance. 
Interpreting clearance targets for pregnancy in HD and 
PD is further hampered by the near ubiquitous lack of 
residual kidney function (RKF) being specified in the 
pregnant patients reported in the literature.

Our patient was managed using APD therapy with an 
extended period of connection to the cycler, allowing 
for additional cycling and an increase in the prescribed 
total volume (the target BUN being 50 mg/dL or less). 
The BUN values in the last 8 weeks of the pregnancy were 
below that 50 mg/dL target. Our patient was managed in 
a manner similar to that used by Smith and colleagues 
(21)—that is, she was hospitalized during the last 
weeks of gestation, thus allowing for more prolonged 
APD therapy with only periodic interruption to allow for 
ambulation or medical tests; otherwise, continuous cyclic 
therapy was maintained.

As mentioned, Table 2 lists other PD prescriptions. 
Notably, Chang and colleagues (20) described a tidal regi-
men designed to address drain pain and gastroesophageal 
reflux. The regimen left 15% of the initial infused dwell 
(tidal exchange volume of 85% of the initial fill), provid-
ing symptom resolution. Tidal regimens might also alle-
viate catheter drain dysfunction caused by the enlarging 
uterus. In addition, changing position during the drain 
phase can also reduce discomfort. Trials of draining in 
the recumbent or right or left side position can be used 
to identify the ideal position. Most descriptions of CAPD 
reported reduced infusion volumes and an increased num-
ber of manual exchanges. As mentioned, it is not possible 
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to assess the delivered Kt/V of most regimens because of 
the infrequent reporting of maternal RKF.

Our literature review suggests that, compared with 
the dialysis patient who becomes pregnant while on 
long-standing dialysis, CKD patients who become preg-
nant and subsequently initiate PD (or HD) later in the 
pregnancy tend to experience better maternal and fetal 
outcomes (27,35). That observation might suggest that 

the degree of RKF favorably affects pregnancy outcomes 
(6), potentially implying that, in maternal patients with 
significant RKF, the increased dialysate infusion volumes 
(as in our case) might not be as fully indicated. Use of a 
target BUN as a therapeutic goal would perhaps allow for 
the contribution of PD therapy to be added to RKF and 
a delivered dialysate volume determined by the target 
BUN. Further research in this area is needed.

TABLE 2 
Peritoneal Dialysis Prescription During the Third Trimester

 Reference Year Prescription

Cattran and Benzie (8) 1983 CAPD: 6 daily 1-L exchanges
Kioko et al. (9) 1983 CAPD: 3 daily 2-L exchanges
Melendez et al. (10) 1988 CAPD: regimen not described
  CAPD: 1.5-L exchange volumes, number not reported
Lavoie et al. (11) 1988 CAPD: 6 daily 1.5-L exchanges
  CAPD: 4 – 6 daily exchanges, combined with 3-times weekly hemodialysis
Redrow et al. (6) 1988 CAPD: 5 daily 1.5-L exchanges, and 1-L overnight
  CAPD: four – five 1.5-L exchanges
  CAPD: five – six 2-L exchanges
Bennet–Jones et al. (12) 1989 CAPD: 4 daily 1.5-L exchanges
Dunbeck et al. (13) 1992 CAPD: 4 daily 1.5-L exchanges
Lew and Watson (14) 1992 APD: 16 L daily, with a dwell volume of 0.8 L, and 2 manual exchanges
Gadallah et al. (15) 1992 Case 1—CAPD: 3 daily 2-L exchanges
  Case 2— CAPD: 5 daily exchanges, volume not reported
Jakobi et al. (7) 1992 CAPD: four 1.5-L exchanges
Hou et al. (16) 1996 APD: six 1.5-L night exchanges and three 1.5-L manual day exchanges
Tison et al. (17) 1996 APD: 17 – 22 L daily, with 1-L fill volumes
Romao et al. (18) 1998 CAPD:6 daily 2-L exchanges
Tuncer et al. (19) 2000 CAPD: 5 daily 1.5-L exchanges
Chang et al. (20) 2002  APD: tidal exchange volume set at 85% of initial fill volume, 2.38 L tidal volume with
   3 daily 2.5-L exchanges
Smith et al. (21) 2005 APD: four 2-L cycler exchanges, with two 2-L midday exchanges in early 3rd trimester,
    then hospitalized; in later 3rd trimester, converted to a continuous cycler regime of 

1.6- to 1.8-L dwells at 12.8 – 14.4 L daily
Tan et al. (23) 2006 CAPD: regimen not specified
Asgari et al. (25) 2007 APD: mentions APD, but actual regimen not described
Altay et al. (26) 2007 CAPD: six 1.5-L exchanges
Gomez Vazquez et al. (27) 2007 CAPD: six 1.5-L exchanges
Jefferys et al. (28) 2008 CAPD: five 1.5-L exchanges
  CAPD: three 1.8-L exchanges (patient had residual kidney function of 14.4 mL/min)
  APD: five 2-L exchanges and 1 manual day exchange
  CAPD: four 1.5-L exchanges (patient had residual kidney function of 23 mL/min)
  CAPD: regimen not described
Chou et al. (29) 2008 CAPD: six 1.5-L exchanges
  CAPD: five 2-L exchanges
  CAPD: six 1.5-L exchanges
Inal et al. (30) 2012 CAPD: four 1.5-L exchanges, later changed to six 1.2-L exchanges
Sivasuthan et al. (31) 2013 CAPD: five 1.5-L exchanges (1.5% solution)
Current paper 2014 APD: 12 – 18 daily 750-mL exchanges; beyond 30 weeks’ gestation, patient was 
   attached to cycler for most of the day receiving up to twenty 750-mL exchanges

CAPD = continuous ambulatory peritoneal dialysis; APD = automated peritoneal dialysis.
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One of the common pregnancy complications in this 
population is polyhydramnios—presumably because of 
fetal urea osmotic diuresis, combined with maternal 
and fetal plasma volume expansion. In the HD litera-
ture, aggressive ultrafiltration was noted to resolve the 
polyhydramnios; however, excessive ultrafiltration may 
compromise placental circulation and perfusion of the 
fetal kidneys, leading some authors to suggest that 
mild-to-moderate polyhydramnios should be tolerated 
as an indicator of uteroplacental sufficiency (32,35). 
Increased PD regimens that result in lowering of fetal 
urea levels, combined with prudent maternal volume 
control, might minimize the development of severe 
polyhydramnios; again, however, some degree of minor 
or moderate polyhydramnios might perhaps be tolerated. 
Further investigation of this issue is also needed.

An additional complication frequently encountered is 
premature delivery (oftentimes precipitous), combined 
with low birthweight infants. Those possibilities suggest 
that the pregnancies be considered high-risk and that 
improvements in management are still needed.

Lastly, delivery of PD therapy is complicated by sev-
eral technique-related concerns in the 3rd trimester. As 
Table 1 shows, reports describe complications of hemo-
peritoneum and peritonitis. Transient hemoperitoneum 
was felt to be secondary to catheter trauma and was 
managed with increased exchanges and cooled dialysate 
(26). Severe hemoperitoneum that does not clear might 
signal uterine trauma, uteroplacental detachment, or 
spontaneous abortion that might require surgical inter-
vention (22,24). Peritonitis episodes were treated as 
they would be in the nonpregnant patient and resolved 
with the gestation continuing. No episodes of peritonitis 
during the later 3rd trimester that resulted in pregnancy 
termination were found.

CONCLUSIONS

Successful pregnancy outcomes have been reported in 
both CAPD and APD. A variety of PD prescriptions have 
been used in the management of the pregnant patient. 
In the 3rd trimester, most reports describe a reduction in 
dwell volume, combined with an increase in the number 
of exchanges. Automated PD has allowed for an even 
greater number of daily cycles, combined with lower dwell 
volumes, to deliver increased total daily dialysate expo-
sure. In the pregnant PD patient, the effect of RKF and 
of achieved maternal plasma BUN in determining fetal 
outcome requires further clarification. Future reports 
should include information on RKF, prescribed weekly 
Kt/V, and achieved BUN to better understand the target 
BUN in the well-nourished pregnant patient on PD.
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