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Prepartum and Postpartum Hellp
Syndrome Course of the Characteristic
Laboratory Parametres in Peripartum

Period™
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OZET

PREPARTUM VE POSTPARTUM HELLP SENDROMU : PERIPARTUM DONEMDE TiPiK LABORATUVAR VERILERIN
SEYRI

Amag: Prepartum ve postpartum HELLP olgularinda laboratuvar parametrelerinin degisimini incelemek.

Yontem: 1995-1998 yillari arasinda izlenen 59 HELLP olgusu retrospektif olarak incelendi. Gebeler prepartum (n:37) ve
postpartum (n:22) olarak iki gruba ayrildi. Prepartum son 48 saat ile postpartum 0-48 ve 48-96. saatlerde trombosit, AST,
LDH ve total bilirubin deg@erlerinin degisimlerini kargilastirdik.

Bulgular: Postpartum HELLP olgularinda, dogum &ncesi trombosit sayisi harig, tim laboratuvar verileri anormal diizey-
lerde idi. Bu tip olgularda trombosit diizeyleri dogumdan hemen sonra dusti. Prepartum olgularda AST, LDH ve bilirubin
ortalama diizeyleri normal diizeylerine daha erken dénemde dénme egilimindeydiler. Postpartum olgularda ise ayni para-
metreler ilk iki giinde pik yaparken, iki ile dérdiincii glinler arasinda hala yiksek diizeylerde seyretmekte idiler. Laboratu-
var bulgularinin dizelme sekli her iki grupta da 48-96. saatlerde benzer 6zellikte idi.

Sonug: Baslangic zamani ve anormal laboratuvar bulgularinin diizelmesi dikkate alindiginda, HELLP olgulari arasinda
belirgin farkliliklar vardir. Postpartum HELLP olgularinin biylk bir bélimi dogumdan énce eksik HELLP tanimina uymak-
tadir. Dogum, eksik HELLP'i tipik HELLP sekline doniistiiren bir tetikleme olarak kargimiza gikmaktadir. Anormal labora-
tuvar bulgularinda diizelme prepartum olgularda postpartum olgulardan daha erken dénemde gorilir. Bu sendromda tam
dizelmeyi g6zlemlemek icin hastalarin 96 saatten daha uzun sure izlenmesi gereklidir.
Anahtar kelimeler: HELLP sendromu, laboratuvar parametreler, iyilesme.

SUMMARY

PREPARTUM AND POSTPARTUM HELLP SYNDROME COURSE OF THE CHARACTERISTIC LABORATORY PARA-
METERS IN PERIPARTUM PERIOD

Objective: Our purpose was to evaluate the course of laboratory parameters in prepartum and postpartum HELLP cases.
Methods: Fifty-nine women with HELLP syndrome were reviewed between 1995 and 1998 retprospectively. Women we-
re divided into two groups: prepartum (n=37) and postpartum (n=22) HELLP syndrome. We compared the trends of pla-
telet count AST, LDH and total bilirubin in prepartum 48, postpartum 0-48 and postpartum 48-96 hours.
Results: Except platelet count, all laboratory values were at abnormal ranges in the postpartum HELLP cases even be-
fore delivery. Platelets decreased significantly just after delivery in postpartum cases. AST, LDH and bilirubin mean valu-
es tended to return to the normal levels earlier in prepartum HELLP cases. In postpartum HELLP cases they peaked to
abnormal levels in the first 2 days and were found still high at 48-96 hours postpartum. The reversal patterns of each pa-
rameter at the 48-96 hours were similar.

Conclusions: Regarding the time of onset and improvement of laboratory abnormalities, there are considerable differen-
ces in HELLP cases. A significant percentage of patients in postpartum HELLP fit the incomplete HELLP syndrome befo-
re delivery. Parturition seems to be a trigger mechanism to worsen that incomplete syndrome to the complete HELLP
syndrome. Reversals of the pathologic laboratory values occur earlier in prepartum than postpartum group. It needs to fol-
low patients more than 96 hours to detect complete reversal of this syndrome.

Key Words: HELLP syndrome, laboratory parameters, improvement.

H emolysis, abnormal liver function tests, and complications of preeclampsia-eclampsia for many ye-
thrombocytopenia have been recognized as  ars (1-3). In 1982 Weinstein invented the term HELLP
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Table 1. Demographic and Clinical Findings of Prepartum and Postpartum HELLP Groups

Prepartum HELLP Postpartum HELLP P
n=22 n=22

Mean maternal age (years) 28.4+7.6 26+6.7 NS
Mean gesiational age (wesks| 34.7:4.5 364127 NS
Parity 3.53,2 29+30 NS
Chronic hypertension 118%) 114.5%) NS
Eclampsia 24 (64.9%) 10 (45.5%) NS
Severe Preeclampsia 8 (21.6%) 5122.7%) NS
Stillbirth 8 (21.6%) 418.1%) NS
Antihypertensive theropy 311(83.8%) 21{95.5%) NS
Mg SO4 therapy 33 (89.2%) 16 (72.8%) NS
Corficosteroid therapy 10 (27 .0%) 3(13.6%) NS
Blood Transfusion 17 145.9%) 10 (45.5%) NS
Mean gestational weight (g 18701883 18604826 NS
Twin 3(8.1%) 1 {4.5%) NS
APCAR 5th minute 47428 56431 NS
Perinatal mortality 17 145.9%) 1777 .3%) S
Maternal mortality 410.8%) 2(9.1%) NS
Delivery-discharge |day) 46420 51130 NS

NS: Not significant, S: Significant

syndrome, to describe a separate form of preeclamp-
tic and eclamptic women who had thrombocytopenia,
abnormal peripheral smear, and abnormal liver func-
tion test results (4). HELLP syndrome affects approxi-
mately 4% to 12% of patients with severe preeclamp-
sia (5-7). There is much variety and conclusion about
the management of HELLP syndrome. The indication
and timing of different form of therapy including pla--
telet transfusion, infusion of plasma and use of packed
red blood cells are still controversial (4,5,8).

Sibai et al (5), proposed strict criteria for the diag-
nosis of the "true HELLP" syndrome. While many wo-
men with preeclampsia and eclampsia may have iso-
lated thrombocytopenia or elevated liver enzymes wit-
hout the complete HELLP syndrome, these patients
may be considered partial or incomplete HELLP
syndrome (9). There is little or no information regar-
ding the influence of the time of onset of HELLP
syndrome (prepartum and postpartum) on maternal
morbidity.

The purpose of this report is to evaluate the cour-
se of typical laboratory parameters and their reversal
patterns to the normal levels in prepartum and post-
partum HELLP cases.

METHODS

The Obstetric clinic at Dicle University Research
Hospital serves as a tertiary care facility for the sout-
heastern part of Turkey. This retrospective study in-
volved pregnancies complicated by complete HELLP
syndrome between 1995 and 1998. Group | consisted
of prepartum and group Il of postpartum cases. Diag-
nosis of HELLP syndrome was based on all the follo-

wing laboratory abnormalities: characteristic periphe-
ral blood smear, serum lactate dehydrogenase (LDH)
600 IU/L, serum total bilirubin 1.2 mg/dL, serum as-
partate aminotransferase (AST) 70 U/L, and platelet
count <100.000/ml.

Patients with HELLP syndrome representing hyper-
tension and classical prodromal signs of eclampsia re-
ceived a magnesium sulfate protocol to prevent and
control convulsions at a loading dose of 3g IV + 9g
IM, followed by 4.5g every 4-6 hour and stopped in
the postpartum 24th hour. Blood pressure, patellar ref-
lex, urine output and respiratory function were obser-
ved during therapy. Nifedipine 10mg, when diastolic
blood pressures exceed 110mm Hg and alpha-methyl-
dopa (tid 250-500mg) routinely were administered to
control severe hypertension. We obtained daily from
prepartum period, routine laboratory tests such as li-
ver function and complete blood cell count. After de-
livery, patients were monitored very closely in an in-
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Figure 2. Mean aspartate aminotransferase at 48 hour interval in pre-
partum and postpartum HELLP.

tensive care facility for at least 96 hours. Blood and
blood products were used to correct coagulation ab-
normalities and anemia as needed. All patiens rece-
ived close monitoring of fluid intake and output.

After excluding cases with maternal mortality
(n=6), we compared the trends of platelet count, AST,
LDH and total bilirubin in prepartum 48 hours, 0 to 48
hours and 48 to 96 hours in postpartum period at 52
women. Statistical analyses were performed by Stu-
dent's t and Chi square tests. A p value of < 0.05 was
considered significant.

RESULTS

Inclusion criteria for this report were composed of
59 gravid women including primigravid (34%) and
multiparous (66%) women. Thirty-seven women have
had the syndrome before giving birth, whereas 22 wo-
men have been developed the syndrome after deli-
very. Six women, 4 in prepartum, 2 in postpartum gro-
up, died because of: pulmonary embolism (n:l), diffu-
ses hypoxic encephalopathy (n:2), acute renal failure
(n:2) and disseminated intravascular coagulopathy
(n:1). Mean maternal age, gestational age, parity, pre-
existing chronic hypertension, eclampsia, severe pre-
eclampsia, stillbirth, magnesium sulfate (MgSO4), an-
tihypertensive and corticosteroid therapy, blood trans-
fusions, maternal mortality and delivery-discharge pe-
riod were similar in both group's (p>0.05). Perinatal
mortality was higher in postpartum HELLP group
(p<0.02) (Table ).

The time between hospital admission and delivery
ranged between 8 to 32 hours in both group with a
mean interval of 24 + 4 hours.

In prepartum HELLP group (group 1), the differen-
ces between the last and two previous measurements
were significant for platelets (p< 0.001; p< 0.001), for
AST (p< 0.001; p< 0.001), for total bilirubin (p< 0.001;
p< 0.01) and for LDH (p< 0.001; p< 0.001) (Table II).

In postpartum HELLP group (group II), the diffe-
rences between the second and the other measure-
ments (first and last) were significant for platelets (p<
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Figure 3. Mean total bilivubin at 48 hour interval in prepartum and
postpartum HELLP.

0.001; p< 0.001), for AST (p< 0.05; p< 0.001) and for
total biliaibin (p< 0.01; p< 0.01). For LDH, only the
difference between the second and the third measure-
ments was significant (p< 0.001). Furthermore the last
platelet count was significantly different from the first
measurement (p<0.02) (Table I11). High levels of bili-
rubin in 80%, of AST in 50%, of LDH in 50% of the ca-
ses were observed in group Il before delivery.

The courses of platelets, aspartate transaminase,
lactic dehydrogenase and total bilirubin levels were
shown in figures' 1-4 in both groups.

DISCUSSION

Some patients with HELLP syndrome have the ab-
normalities in prepartum period, while others have
them in postpartum period. The pattern of disease
progression and regression occur at different time in-
tervals. How rapidly a patient recovers from HELLP
syndrome depends on a number of factors, mainly the
termination of pregnancy.

In 1976 Pritchard et al (10), reported that the low
platelet counts of eclamptic patients rose to the nor-
mal range within 5 days of delivery and then frequ-
ently became supranormal. In a prospective study re-
porting patients with thrombocytopenia and transami-
nase elevation associated with preeclampsia, the pla-
telet count nadir occurred at an average of 23 hours
postpartum, and platelet counts approached to normal
levels within 72-120 hours postpartum (11). Neiger at

Table 2. Laboratory Parameters of Prepartum HELLP Group

Before delivery  Postpartum Postpartum
48 hours 96 hours

Platelets 63.000£24.063 54575422199 133727+52032
Aspariate
aminolransferase 3221252 202+187 7149
Total biliwbin 2,321 2.0+1.6 1.2:0.9
Llactate
dehydrogenase  1103+633 4924149

8934517
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Table 3. Laboratory Parameters of Postpartum HELLP

Group
Before delivery Poslparl-um Postpartum
48 hours 96 hours

Platelets 16460047089  50750£21829 136500+£43425
Aspartate
aminotransferase  220+160 378+320 141143
Total bilirubin 1.7£2.1 4.3+4.8 2.1£2.6
Lactate
dehydrogenase 9251604 10394656 661321

al (12), prospectively followed up 20 patients with
HELLP syndrome. The average t|me from delivery to
platelet count recovery 100000/mm®, was 82 hours.
Eighteen patients out of 20, requwed to recover the
platelet counts by the fifth postpartum day.

In our study we found that platelet count felt
sharply after birth in both groups and persisted to be
low in the first two days postpartum but raised to the
levels between 100000-150000/mm? at the third and
fourth day in both groups. Six patients (18%) in gro-
up I, 3 patients (15%) in group Il had platelet count
less than 100000/mm? at 96 hours postpartum. Betwe-
en 2nd to 4th days after delivery, platelet counts we-
re above 100000/mm? in 84% of the cases.

Martin et al (13), analyzed the postpartum recoveiy
of 70 preeclamptlcs whose platelet nadir was below
50000/mm® and 88 patlents whose platelet nadir was
between 50000-100000/mm?®. All patients |n both gro-
ups exceded a platelet count of 100000/mm? at the 6th
postpartum day. We found that patients with very Iow
platelet count, reached a level above 100000/mm?® in
75% of the group I and 70% of the group II, at the 96th
postpartum hour.

Acceptance of HELLP syndrome as a developing
entity in the m|IdIy thrombocytopenic range of 100000
to 150000/mm? platelets should alert the physicians as
maternal-fetal care and lead earlier recognition of di-
sease and appropriate therapy (14). In fact, 40% of our
postpartum HELLP cases showed a platelet count be-
low 150000/mm? before delivery. Furthermore mean
biochemical parameters were all high in postpartum
group before delivery suggesting that there were in-
complete HELLP cases.

Catanzarite et al (15), retrospectively reviewed the
perinatal course of 79 women with HELLP syndrome
and observed that the lowest platelet counts and me-
an aspartate aminotransferase and lactate dehydroge-
nase occurred within 72 hours of delivery in almost
all cases. At 48th hours, we observed in postpartum
HELLP group the lowest platelet count in 95%, the hig-
hest bilirubin level in 80%, the highest AST level in
65% and the highest LDH level in 50% of the cases.
AST values became normal in 85% and LDH values in
76% of the cases at the 2nd to 4th days postpartum.

Roberts et al (16), showed that a higher incidence
of postpartum hemorrhagic complications occurred in
lower platelet count in pregnancies with HELLP
syndrome. The tendency to have postpartum incisi-
onal bleeding after abdominal or vaginal delivery was
related to the degree of thrombocytopenia. We did
not observe any incisional bleeding complication in
our group because of using fresh blood products in
early period. Especially in patients with advanced ca-
ses, high-dose corticosteroid therapy appears to signi-
ficantly hasten recovery and lessen the severity of the
disease postpartum (17).

Julius et al (18), showed that the AST was the first
parameter to peak and the first to normalize. Accor-
ding to this study the laboratory values normalized in
the following order: AST, platelets and LDH. Platelets
and total serum LDH are the best tests to reflect the
severity of HELLP syndrome (18,19). We showed that
all the laboratory parameters except platelets, used in
the surveillance of HELLP syndrome remained at pat-
hologic levels even at the end of fourth day especially
in postpartum group.

Perinatal mortality was high in both groups. We
comment this result on the high proportion of referral
cases and our policy to intervene aggressively in
HELLP syndrome. Late admission to our center had
increased the perinatal mortality rate especially in
postpartum cases.

Martin et al (13), reported that the natural history
of HELLP syndrome is a deteriorating postpartum pro-
cess with a disease nadir at 24 to 36 hours postpartum
followed by a gradual recovery. Our study pointed out
that delivery is a trigger mechanism in incomplete
HELLP cases. It is suggested that the causative episo-
des reach maximal levels at or around the time of de-
livery. Probably platelet comsumption in delivery agg-
ravate the incomplete disease and complete the clas-
sical description of HELLP. We observed that, labora-
tory findings of the disease process related to HELLP
syndrome became aggravated in 24 to 48 hours after
delivery and improved thereafter. The earliest parame-
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ter normalizing during the surveillance period was the
platelet count. Biochemical parameters persisted to be

high even at the 4th day.

KA

1

YNAKLAR

McKay DG. Hematologic evidence of disseminated intravascu-
lar coagulation in eclampsia. Obstet Gynecol Surv, 27: 399-417,
1972

Killam AP, Dillard SH, Patton RC, Pederson PR. Pregnancy-in-
duced hypertension complicated by acute liver disease and dis-
seminated intravascular coagulation. Five case reports. AmJ
Obstet Gynecol, 123: 823-8, 1975

Goodlin RC: Severe pre-eclampsia: another great imitator. Am J
Obstet Gynecol, 125: 747-53, 1976

Weinstein L. Syndrome of hemolysis, elevated liver enzymes,
and low platelet count: a severe consequence of hypertension.
Am J Obstet Gynecol, 142: 159-68, 1982

Sibai GM, Taslimi MM, El-Nazer A, Amon E, Mabie BC, et al.
Maternal-perinatal outcome associated with the syndrome of
hemolysis, elevated liver enzymes, and low platelets in severe
preeclampsia-eclampsia. Am J Obstet Gynecol, 155: 501-9, 1986
MacKenna J, Dover NI, Brame RG. Preeclampsia associated with
hemolysis, elevated liver enzymes, and low platelets: an obstet-
ric emergency? Obstet Gynecol, 62: 751-4, 1983

Moodley J, Piilav M. The HELLP syndrome in severe hyperten-
sive crisis of pregnancy does it exist? S Afr Med J, 67: 246-8,
1985

Romero R, Mazor M, Lockwood CJ, Emamian M, Belanger KP,
et al. Clinical significance, prevalance and natural history of
thrombocytopenia in pregnancy-induced hypertension. AmJ
Perinatol, 6: 32-8, 1989

Audibert F, Friedman SA, Frangieh AY, Sibai BM. Clinical utility
of strict diagnostic criteria for the HELLP (hemolysis, elevated li-
ver enzymes, and low platelets) syndrome. Am J Obstet Gyne-
col, 175: 460-4, 1996

11

12,

13.

14.

15.

16.

17.

18.

19-

. Pritchard JA, Cunningham FG, Mason RA. Caoagulation changes

in eclampsia: Their frequency and pathogenesis. Am J Obstet
Gynecol, 124: 855-9, 1976

Stedman CM, Huddleston JF, Quinlan RW, Huang ST. Throm-
bocytopenia and transaminase elevation associated with preec-
lampsia: Tlie rapidity of postpartal improvement (Abstract) In:
Proceedings of the seventh annual meeting of the Society of Pe-
rinatal Obstetricians. Florida. Feb 5-7, 1987

Neiger R, Contag SA, Coustan DR. The resolution of preeclamp-
sia related thrombocytopenia. Obstet Gynecol, 77: 692-5, 1991
Martin JA, Blake PG, Lowry SL, Perry KG, Files JC, et al. Preg-
nancy complicated by preeclampsia-eclampsia with the syndro-
me of hemolysis, elevated liver enzymes, and low platelet co-
unt: How rapid is postpartum recovery? Obstet Gynecol, 76:
737-41, 1990

Thiagarajah S, Bourgeois FJ, Harbert GM, Caudle MR. Throm-
bocytopenia in preeclampsia: Associated abnormalities and ma-
nagement principles. Am J Obstet Gynecol, 150: 1-7, 1984
Catanzarite V. The pattern and time course of laboratory abnor-
malities in HELLP syndrome (Abstract) In : Proceedings of the
seventh annual meeting of the Society of Perinatal Obstetrici-
ans, Florida, Feb 5-7, 1987

Roberts WE, Perry KG Jr, Woods JB, Files JC, Blake PG, et al.
The intrapartum platelet count in patients with HELLP (hemoly-
sis, elevated liver enzymes, and low platelets) syndrome: is it
predictive of later hemorrhagic complications? Am J Obstet
Gynecol, 171: 799-804, 1994

Magann EF, Perry KG Jr, Meydrech EF, Harris RL, Chauhan SP,
et al. Postpartum corticosteroids: accelerated recovery from the
syndrome of hemolysis, elevated liver enzymes, and low plate-
lets (HELLP). Am J Obstet Gynecol, 171: 1154-8, 1994

Julius CJ, Dunn ZL, Blazina JF. HELLP syndrome: laboratory pa-
rameters and clinical course in four patients treated with plas-
ma exchange. J Clin Apheresis, 9: 228-35, 1994

Magann EF, Martin JN Jr. The laboratory evaluation of hyperten-
sive gravidas. Obstet Gynecol Surv, 50: 138-45, 1995



