Syndrome of hemolysis, elevated liver enzymes, and
low platelet count: A severe consequence of

hypertension in pregnancy

LOUIS WEINSTEIN, M.D.

Tuesun, Arzana

Data are presented 1o define a unique group of preeclamptic/eclamptic patients with the finding of
hemolysis (H). elevated liver enzymes (EL), and a low platelet count (LP). This entity has been
termed the HELLP syndrome and may occur when the usual clinical findings lo diagnose severe
preeclampsia are absent. Often the patient is given a nonobstetric diagnosis and treatment is
withheld or modified. The possible pathophysiology of this syndrome, the management of the
patient, and the matemnal and neonatal outcomes are presented. Recognition of the clinical and

laboratory findings of the HELLP syndrome is imp

therapy is to be initiated

it early, agg

to prevent maternal and neonatal death. The practicing obstetrician must be knowledgeable about
this severe consequence of hypertension in pregnancy. (AM. J. OBSTET. GYNECOL. 142:159, 1982.)

SEVERE PREECLAMPSIA is diagnosed when one or
more of the following are present: (1) blood pressure
of at least 160 mm Hg systolic or 110 mm Hg diastolic
on wo readings 6 hours apart, (2) proteinuria =5
gm/24 hr, (3) oliguria (<400 ml in 24 hours), (4) cere-
bral or visual disturbances, and (5) pulmonary edema
OF CYanosis.

A sixth eriterion should be added 1o this list of
findings in severe preeclampsia. This addition is to be
called the HELLP syndrome, with H for hemolysis, EL
for elevated liver function tests, and LP for low platelet
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counts. A case will be made for the severny of this
entity that demands aggressive therapy.

During the last 30 months, 29 patients demonstrat-
ing the classic HELLP ssndrome have been evaluated.
The precemage of patiems with preeclampsia or
eclampsia demonstrating the HELLP svndrome cannot
be accurately stated, as the Universiy Hospital is a re-
ferral center and sees an abnormally high number of
unusually ill obstetric patients.

Maternal population

There were 20 primigravid and nine multiparous pa-
tients. The mean age was 24.0 vears (range, 16 10 40)
and mean gestational age in weeks was 32.5 (range, 24
10 36.5) in the primigravid patiems. The mean age of
the multiparous patients was 25.6 vears (range. 18 1o
38) and mean gestational age was 33.2 weeks (range, 25
10 39). There was one eclamptic patient in the multipar-
ous group (11%} and three in the primigravid group
(15%). Sevenuv-eight percemt (seven of nine) of the
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Fig. 1. Burr cells—crenated, contracted red blood cells with spiny projections along the periphery.

Table 1. Primigravid patient information

Table III. Clinical symptoms of 29 patients

No. of primigravid patients, 20 (3 with eclampsia)

Admission blood pressure =160/110 mm Mg, 6 of 20

Mean age (vr), 24.0 (range, 16-40)

Mean duration of pregnancy (wk, 32.5 (range.
24-36.5)

| ~ | =

Table II. Multiparous patient information

No. of multij p 9 (1 with eclampsi

Admission blood pressure = 160/110 mm Hg, 7 of 9

Mean age (vr), 25.6 (mange, 18-38)

Mean duration of pregnancy (wk), 33.2 (range,
25-39)

multiparous patients and 30% (six of 20) of the primi-
gravid patients had an admission blood pressure of
=160/110 mm Hg. Twin gestation was present in two
of the primigravid patients and in one of the multipar-
ous patients (Tables | and 11).

A significam medical history included chronic hy-
pertension in three patients, diabetes mellius in two
patiems, rh hean di in one patient, and
svstemic lupus envthematosus in one patient.

All 29 of the patients had nausea with or without
vomiting, malaise, and right upper-quadrant tender-
ness on palpation. Epigastric pain was present in 90%
(26 of 29) of the patients and 69% (20 of 29) had de-
manstrable edema (Table 111).

Malaise 29 100 =
Nausea (with or without 29 100 —
vomiting)
Epigastric pain .2 9 =~
Right upper-quadram 29 100 —
tenderness on palpa-
tion
Edema 20 69
Results

All 29 of the patients had elevated liver function test
values. Liver function tests included serum glutamic
oxaloacetic transaminase (SGOT) andfor serum glu-
tamic pyruvic transaminase (SGPT). Hyperbilirubin-
emia, with the majority of the rise being indirea biliru-
bin, was present in 57% (16 of 28). Serum electrolvies
were all normal but 57% (16 of 28) had elevations of the
blood urea nitrogen and creatinine. All 28 of the pa-
tients had proieinuria (27 or greater) on dipstick mea-
surement (Table 1V).

Pertinent hematologic findings (Table V) included
normal prothrombin time, partial thromboplastin time,
and fibrinogen in 96% of patiems in whom they were
determined (27 of 28). All except one patiemt demon-
strated an abnormal peripheral blood smear, which
included burr cells and/or schistocvies along with poly-
chromasia. These peripheral smear findings are consis-



Fig. 2. Schistocytes—small, irregularly shaped red blood cell fragments.

Table IV. Maternal laboratory evaluation

HE

LLP sendrome

Liver
Sfunction tests
Patient (SGOT/! Serum
No. SGPT) Bilirubin electrolytes BUNICr Protemuna
1 A A N A P
2 A N N N P
3 A N N A P
4 A N N N P
5 A A N N P
6 A A N N P
7 A A N N P
] A A N A P
9 A A N A P
10 A N N A P
11 A A h A P
12 A N N N P
13 A A ND ND P
14 A A N A P
15 A A N N P
16 A N N N P
17 A N N A i
18 A N N A P
19 A N N A P
20 A A N A P
21 A A N N P
22 A A N A P
23 A N N A P
24 A A N A P
25 ND ND N A P
26 A N N N P
27 A A N A P
28 A A N N P
29 A N N N P

N = Normal: A = abnormal; P = present; ND = not determined: BUN = blood urea nitrogen: Cr = creatinine.



Table V. Maternal hematologie data

Addmusarern

A it | Lorett

Patient hemutoent plateler eount
No. (1) i AR | TR T
1 LA SR.000 AR
2 1.6 T2 000 [
3 40,1 TE.000 Fs LN
1 PRt 45,000
_". 194,000 61,000
6 . 12,0000 AN
7 411 244,000 ‘
B 46.9 17,000
9 41.5 69,000
1 0.7 [RRXCLL
3] 524 7000
12 450 w000
13 33.0 L0
14 354 EGRULT] R
15 356 55,000 21.000
16 33.7 L0 0,000
17 349.8 TO.000 22,000
18 38.1 118.000 37,000
19 9.2 10,000 S 00
20 42.3 44,000 20,0060
21 38.9 20,000 20,000
22 57.0 38,000 24,000
23 32.0 74.000 36,000
24 348 127,000 22,000
25 329 0,000 62,000
26 34.7 116,000 549,000
27 389 219.000 40,000
28 419 284.000 25,000
29 38.7 4 96,000 84,000

N = Normal; A = abnormal; ND = notdetermined: + = Burrcellsand/orschistocvies: PT = prnlhmmhmllmt PTT = partial

thromboplastin time; Fib. = fbrinogen.

tent with the clinical entity of microangiopathic hemo-
Ivtic anemia. All 29 patients had thrombocyvtopenia
defined as a platelet coumt of <100.000/cu mm and
72% (21 of 29) had a drop in hematocrit out of pro-
portion 10 estimated blood loss.

After the diagnosis of the HELLP syndrome was
made, delivery was expedited by induction of labor if
the cervix was favorable or cesarean section if it was
unfavorable. This resulted in a cesarean section rate of
44% (four of nine) in the multiparous patients and 85%
(17 of 20) in the primigravid patients, for an overall
cesarean section rate of 76% (21 of 29), Treaimem
prior to and during delivery included mravenous hy-
dralazine infusion when the diastolic pressure was
above 110 mm Hg and intravenous magnesium sulfate
infusion as neccessary.

At the tme of delvery, platelets, fresh frozen
plasma, and packed red blood cell transfusions were
utilized as needed. Eight patients required delaved
packed red blood cell transfusions because of a con-
tinuing drop in the hematocrit. Often, the cesarean
section wound was left open from the fascia because of

generalized oozing. The wounds were all closed suc-
cessfully by 96 hours.

Complications of infection occurred in 31% (nine of
29) of the patients, all being successfully treated with
parenteral amtibiotics.

One maternal death occurred in a muliiparous pa-
tient who presented with severe microangiopathic
hemalvtic anemia. marked hyperbilirubinemia, and
massive ascites. The maximum elevation of blood pres-
sure recorded was 140/95 mm Hg. The patiem died of
a cardiorespiratory arrest 50 hours following admis-
sion. Postmortem examination revealed ascites, bilu-
eral pleural effusions. muliple petechial hemorrhages
throughout all of the viscera, excessive liver swelling
with central necrosis, and focal pancreatic hemor-
rhages. A 1otal plasma volume exchange was consid-
ered. but the patient died before the procedure could
be initimed.

Seventy percent of the infants (seven of 10) born 10
the multiparous patients were <25% on the Colorado
intrauterine growth chart while 41% (nine of 22) of the
infants of the primigravid patients were <25% (Table
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VI). Fetal heart tones were absent at the time of admis-
sion in the two patients delivered of siillborn infants.
The one neonatal death occurred in a 640 gm infant
with multiple congenital anomalies and the diagnosis of
trisomy D svndrome. This resulted in an overall peri-
natal mortality rate of 94% (three of 32) and a cor-
rected neonatal mortality of 0 (Table VII1).

OF the 29 survivors, two had severe respiratory dis-
tress syndrome (birth weights, 875 and 675 gm) with
resulting bronchopulmonary dysplasia, two had mod-
erate disease, and six had mild disease. One infant had
group B sireprococcal pneumonia and another infam
experienced meconium aspiration,

Eight infants had initial platelet counts of <150,000/
cu mm, with six of the mathers having received intra-
venous hvdralazine. Ten infams demonstrated an ini-
tial leukopenia of =6.500 white blood cells/cu mm with
no evidence of sepsis. Twenty-two infants had an ab-
normal peripheral red blood cell smear with burr cells
and/or schistocvies, and 12 of this group were hyvper-
tilimbinemic without a blood group incompatibility or

ther obvious cause (Table VI1I).
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Comment

Lhe HELLE syndrome mthe preeclampric or eclamp-
te patient as characterized by tirombocviopenia. he-
molysis tmicroangiopathic hemolyvtic anemia), and ab-
normal liver enzvmes. This entitv has been previously
hard and associines.! in 1954, whi

described by
reported three cases in e Lamptic paientswith onle e
survivor,

Mchav? published four cases of the HELLF svn-
drome, all occurring in eclampuic patients. Two of
these patients experienced rupture of the liver. with
one death being recorded.

In & study of coagulation changes in 95

culompeia, Pricchard and associates found 2

thra
No mention was made of liver ensvmes, The conclu-
sion was drasn that this tvpe of congulation change was
significanthy differemt from that seen in the patiem
ion caused by

DCVTO RN and only 27 with overt hemolssis

with disseminated imravascular cog
thromboplastin release. as m the dead fetus ssndrone
or abruptio placentiae. Certunly, the climcal infor-

mation presented in this report substantiates thar con-
clusion.

Besides the data presented herein, there is substan-
tial evidence that the HELLP svndrome can occur in
the preeclamptic patient. Kizmiller and associates! re-
viewed the coagulation system in 31 patiems with
preeclampsia and found lower plarelel counts and pro-
lomged thrombin times when compared 10 those of
normal control subjects. Four preeclamptic patiens had
significamt thrombocyviopenia, with three of these hav-
ing evidence of microangiopathic hemolvtic anemia.

Goodlin® reported on 16 patients with severe pre-
eclampsia, thrombaocytopenia, and abnormal liver en-
zymes. His major emphasis was that these cases were all
misdiagnosed as disorders unrelated 1o pregnaney. Ina
later report, Goodlin and assocates® described eight
patients with thrombocviopema and abnormal liver en-
mvmes. No mention was made ol hemolvsis, The peri-
natal mortality rate was 44% and four of the nine in-
fants demonstrated thromhocvtopenia,

The report thar most parallels the current data is that
by Killam and associates.” Five cases of precclampsia
with classic HELLP syndrome were presented. Svinp-
toms and laboratory hnding were mirrored by those of
the current group. Maternal mortalinn was absent but
perinatal mortality was 60% . Liver biopsy performed in
twa patients revealed heparocellular damage. The au-
thors concluded that the enuty 1s more common than
realized, that prompt delivery is mandated regardlessi
of gestational age, and that hvpenension does not have
10 be severe in the HELLP syndrome. All of these con-
clusions are substanuated by the present patiemt group.



Table VL. Neonatal datu

=250 tm

: Weight Apgar | ;\}lr o ahiteaberine
FPanenty | {gm) | Sea e | foliven grawth chant
Multiparous:
1 1.445 b} K Abd Yes
2 1.385 F 7 Vbl Yes
> ] uih M sy Vag Yes
4 2580 F 74 Vag Tes
5 R0 M (AL \'.lg. Yes
6 2,160 ¥ TR Vag Yes
7 2.125 M 8-4 Vag. No
8 1135 Y] fi.§ Abd Yes
aa 2760 ¥ -8 Abud. No
YB* 24540 t -h Abd. No
P ivgrazid:
1 il F I3 Abe, Yes
1§} 1447 M |- Al No
12 w45 F i-6 Abd. Yes
18 1.855 F sS4 Abd. o
14 2600 M LR Albud. o
15 1.330 F -1 Ahd Ves
|§ M Vag No
17 M Vag No
18 F Abd. No
19 M Abad Yes
20 F Abd. Yes
2] M Abd. No
2 F Abwl. No
23 : M Abed. Yes
24 675 F 1-1 Abd. No
25 2,640 M 4-7 Vag. No
264" 2,310 M 4-4 Al No
26R* 2.010 M 2.9 Abd. Yes
27 1.345 F T4 Abd Yes
28 2,126 F 8-9 Abd Yes
294 2150 M 8.9 Abd. No
29B* 2,155 M §-9 Abd. No

L + W = Live and well: RDS = respiratory distress svndrome: Abd. = abdominal; Vag = vaginal.

*Twins.

Platelets. It appears that the decrease in circulating
platelels is secondary 1o an increased rate of consump-
tion.* Whether the consumption of platelets is respon-
sible for the intravascular coagulation o is a part ol the
process remains unanswered.

It is believed that circulating platelets adhere 1o col-
lagen, which is exposed at sites of damaged vascular
endothelium. This occurs in the dilated portions of the
artenioles that alternate with the vasoconstricied seg-
ments. Fibrin deposition and platelet adherence have
been demonstrated at these sites of intimal damage *

Liver. It is obvious that major changes are occurring
in the liver to cause the right upper-quadrant pain, the

epigasiric pain, and the abnormal elevation of the liver
enzvmes.

On clinical observiion of the liver at the time of
cesarean section in patents with the HELLP svn-
drome. the most siriking flinding is its extremely firm
consistency, often with subcapsular hemorrhages being
noticed.

A Auorescemt antibody technigque has been used 10
demonstrate hbrin deposits in the hepatic sinusoids of
eclimptic patients." This obstruction of the blood Aow
in the sinusoids by imravascular fibrin deposition is a
probable cause of the liver distention, which resulis in
the right upper-quadrant or epigasiric pain. If the in-



Duscharge

Nursery course

Moderate RDS L+W
Minimal RDS L+W
Minimal RDS L+W
Benign L+ W
— Sullborn
Benign L+ W
Benign L+ W
Minimal RDS L=-w
Benmgn L+Ww
Mecomum aspirauon L+W
Muluple congenital an- Diedt i 56

vmahies—insomy D
Benign L+W
Minimal RDS L+Ww
Minimal RDS L+W
Minimal RDS L+W
Moderate RDS. dleft L+W

lip = palate, patent

ductus areriosus
Benign L+W
- Stillborn
Benign L+w
Benign L+ W
Benign L+W
Benign L+Ww
Benign L+ W
Severe RDS Bronchopulmonary dyspla-

sia, retrolental fibropla-
sia—grade 2

Severe RDS Bronchopulmonary dyvsplasia
Benign L+W
Benign L+ W
Benign L+ W
Benign L+Ww
Group B L+Ww
streptococcal Pneumonia
Benign L+Ww
Benign L+WwW

trahepatic pressure exceeds the ability of Glisson's cap-
sule 10 distend, liver rupture occurs.
Microangiopathic hemolytic anemia. Microangio-
pathic hemolytic anemia is present in some degree in
all pauents with the HELLP syndrome. The diagnosis
is confirmed by examination of the peripheral blood
smear with observation of the following: (1) crenated,
contracted, distorted red blood cells with spiny pro-
jections along the periphery (burr cell) (Fig. 1) (2)
small, irregularly shaped red blood cell fragments
(schistocytes) (Fig. 2); (3) polychromasia. Brain and as-
sociates" found microangiopathic hemolyvtic anemia 10
be present in thrombotic thrombocytopenic purpura,

HELLD 5ira

renal disease, eclampsi, and disseminated caranoma.
The authors stted thm red blood cell fragmentation
was secondary w passige through small blood vessels
with intimal damage wnd hbrn deposition. This
pathogenesis of microanginpathic hemolvtic anemia
was believed 1o be the sne in all of the disease proces-
ses in which it was present.

Treatment. A marked bnprovement in pevinatal our-
come has occurred with the trend twward the conser-
vave management of the preechmptic patient. Tn s
opimion, conservative management in the patient with
the HELLP svmpronn nus he derrimental 1o maternal
survival, Aggresave tresument s indicated, with deliv-
en to occur i the most espediiions manner. The ce-

st section vate (or this group of patients will be

extraordinarily high because ot the bige percentage of
primigravid patients bemng i the early third trimester
with an unfavorahle cervis,

Fresh trozen plasma s itilized freel if the patient
displavs am bleeding iendenaies. The use of platelets is
usuallv not needed. as plaeler consumption occurs
soon alter admimstration. Delaved iransfusion of fresh
whole blood or packed cells is often necessary because
ol the cominued drop in the hematocrit.

Itisimporiant to atempt to lower the blood pressure
if the diastolic pressure is consistenthy greater than 110
mm Hg. For prolonged use, intravenous hvdralazine,
by cither bolus or constant infusion, is useful. The
major problem with hvdralazine is its slow onset of ac-
tion. A betier choice that is being utilized more fre-
quently for short-term therapy. is an intravenous infu-
sion of sodium nitraprusside. This drug is specific for
vascular receptors, has a rapid onset of action, and di-
lates both resistance and capacitance vessels.

A major drawback 10 sodium nitroprusside is that the
drug combines with sulfhwdryl groups in red blood
cells and tissues with release of cvanide. Because of the
potenual cyanide 1oxicity problems with nitroprusside.,
itis utilized just prioy 1o the start of the cesarean section
and its use is restricted 10 a tme interval of 30 minutes
or less before delwvery of the imfant.

Neonate. Thrombocviopenia has been reported 1o
occur in 47% of infams born o preeclamptic patems
No maternal data were presented regarding hemolysis,
liver enzvme abnormalities. or drug therapy. In the
current group, eight infants were noted 1o be throm-
bocviopenic, with six of their mothers having been
wreated with intravenous hvdralazine. This s somewhar
worrisome because of the porential for CNS hemor-
)mbuc_\'mpt:nic mfant.

rhage dunng labor in the 1
There is one previous report of maternal hvdralazine
use with resulting neonatal thrombocvtopenia. ™ Obvi-




Table Vii. Infum outcome

<2550 um mtra- | Noenmital
ulevine greath Uil Pernaial morfufity
chart dilen murtudiny tenreciedd)
Nu 5 No r ] Ne, | ‘m Na | s
Infams of mulipa- 710 70 510 3 (1] 10 0 0
rous mothers (one
st of 1wins)
Infanis of primigravd 922 41 1ze Kt bl d 4 1] 1]
muothers (1wo sets of
twins)
Table VIII. Neamatzl hemutologic data
Abpormal |
White blond perighmal smear Hyperbilirubinemia Maternal
Patient cell count Platelet count (hurr cells (o Movd group hydralazine
No. (NG ru (NoJdew mm) andion sehutocutesy meumpuatibility) thevafn
| 4,400 217,000 r A A
2 5.8H 187,000 P A P
3 5,600 120,000 r A P
4 ND ND ND ND P
5 ND ND ND 5D r
6 49,400 280,000 P P A
7 ND ND ND ND A
8 4,500 12.(HH) P A P
HA* 24,000 2R, IHH) A A A
Yp* 20,800 260.000 F A A
10 9.900 60000 ND A P
1l 4.400 178.000° P P A
12 4,700 177,000 | A A
13 ND ND ND ND A
14 22,600 289,000 P P A
15 6,200 238.000 P P A
16 ND ND ND P A
17 ND ND ND ND r
18 16,300 126,000 P A P
19 ND 156,000 B P A
20 15.600 245,000 A A A
21 ND ND ND ND A
22 11,300 217.000 P P A
23 3,400 145,000 P P P
24 6,200 90,000 P P P
25 12,100 GE,00 P 4 A
26A* 7.500 203,000 P A A
268" 6,500 166,000 P A A
27 13,500 170,000 P P P
28 7400 232 000 P P A
S9A* 10,4900 145,000 P A A
29B* 11,500 151.000 P A A

P = Present: A = absent; ND = not determined.
*Twins.

ously, this observation requires more information be-
fare the use of hydralazine is curtailed in the severely
hypertensive pregnant patient.

Of the 24 newborn infanis with white blood cell
count determinations, 10 (42%) had leukopenia of
6.500 white blood cells/cu mm or less. There is no ex-
planation for this Anding. although it is possible that

some immunologic component crossing the placenta is
causing this leukopenia.

In the current series. 92% (22/23) of newborn in-
fants demaonstrated abnormal peripheral blood smears
with burr cells and/or schistocytes. Twelve infants de-
veloped hyperbilirubinemia with ne demonsirable
blood group incompatibility. This is suggestive of a



possible humoral substance that crosses the placenta
, and results m these neonatal findings.

I summan . evidence has been presented 1o define a
unigue group of preecdamptic or eclamptic patients
with the findings of hemolvsis (microangiopathic hemo-
Ivtic anemia), elevated liver function tests, and throm-
bocvtopenia. This has been defined as the HELLP syn-
drome. This entity appears 10 be part of the spectrum
of the disease process imvolved in preeclampsia/
eclampsia. Several of the patients in this study devel-
oped the laboratory findings of the HELLP svndrome
within 2 weeks afier being hospitalized for the conser-
vative management of preeclimpsia. Therefore. u is
mportant 1o obtain serial pliiclet counts and Lver en-
zvme tests during this conseranve therapy.
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these patients, a nonobstetne diagnosis is olien made.
These diagnoses can include hepatitis, cholelithiasis,
prelomephrins, epilepsy, and various other abdominal
or cemtral nervous svstem disorders. One must be
aware ol the HELLP sindiome, as well as its clinical
and laboratory findings, so that praper theraps can be
initiated. If aggressive supportive therapy is given and
delivery is expedited. maternal deaths can be elimi-
nated and neonatal deaths can be held to a minimum,
The pracucing obstetniaan must be knowledgeable
about this severe consequence of hyvpertension in
preguancy.
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Preeclampsia/Eclampsia With Hemolysis,
Elevated Liver Enzymes, and

Thrombocytopenia

LOouls WEINSTEIN, MD

Data are presented to define a unigue group of preeclamptic/
eclamptic with the findings of hemolysis, elevated
liver enzymes, and a low platelet count. This synd isa

variant of severe p 1 and may lop either
partum or postp A bstetric diagnosis such as
B i inal or | logic di is often made. When

B4

the patient presents with the hemolysis, elevated liver
enzymes, and low platelet (HELLP) syndrome, supportive
therapy is used and delivery expedited to improve maternal
and fetal outcome. (Obstet Gynecol 66:657, 1985)

Severe preeclampsia is diagnosed when the blood
pressure is greater than or equal to 160/110 mmHg,
and/or proteinuria (greater than or equal to 5 g/24
hours), oliguria (less than 400 mL/24 hours), cerebral
disturbances, or pulmonary edema are present. A sixth
criterion should be added to this list that independent-
ly constitutes a diagnosis of severe preeclampsia. This
entity is called the HELLP syndrome, where H =
hemolysis, EL. = elevated liver enzymes, and LP =
low platelets. The purpose of the current study is to
clearly define this population of patients to assist the
clinician in making an accurate diagnosis, as the syn-
drome is often confused with a gastrointestinal or
hematologic disorder. Management is discussed with
presentation of infant outcome.

Materials and Methods

The study consisted of 57 patients with the hemolysis,
clevated liver enzymes, and low platelets syndrome
managed at the University of Arizona during the
previous five years. Six sets of twins were present for
an infant population of 63. The ethnic origin of the
patients was 44% white, 40% Hispanic, 9% American
Indian, 3.5% black, and 3.5% oriental,

From the University of Arizoma, Arizona Health Sciences Center,
Tucson, Arizoni.
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There were 34 primigravidas and 23 multiparas. The
mean age was 22,9 years (range 16 to 40) and mean
gestational age in weeks was 33.4 (range 23 to 39) in
the primigravid patients. The mean age of the multipa-
rous patients was 27.3 years (range 18 to 38) and mean
gestational age was 33.6 weeks (range 25 to 39). There
were four eclamptic patients in the multiparous group
(17.4%) and seven in the primigravid group (20.6%).
Fifty-six percent (13 of 23) of the multiparas and 26%
(nine of 34) of the primigravid patients had an admis-
sion blood pressure of greater than or equal to 160/110
mmHg. Twin gestation was present in four of the
primigravid patients and two of the multiparous pa-
tients. A significant medical history of chronic hyper-
tension was present in three patients, diabetes mellitus
in two patients, systemic lupus erythematosis in two
patients, and rheumatic heart disease in one patient.

Results

At the time of admission, 84% of the patients had
nausea with or without vomiting, 86% had epigastric
pain, 86% had right upper quadrant tenderness on
palpation, and 67% had demonstrable edema. Serum
glutamate oxalvacetate transaminase and serum gluta-
mate pyruvate transaminase were elevated in all 57
patients. Hyperbilirubinemia, with the majority of the
rise being indirect bilirubin, was present in 62% of the
patients. Serum electrolytes were normal in all pa-
tients, but 53% had elevations of the blood urea
nitrogen and creatinine, which returned to normal
during the postpartum period. Proteinuria, 2+ or
greater, was present in 96% of the patients.

Pertinent hematologic findings included normal pro-
thrombin time, partial thromboplastin time, and fibrin-
ogen in 96% of patients in which it was determined (48
of 50). Eighty-six percent of the patients (48 of 56)
demonstrated abnormal peripheral blood smears,
which included burr cells and/or schistocytes. All pa-
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tients (57 of 57) had significant thrombocytopenia (less
than 100,000 mm?) and 67% (38 of 57) had a drop in
hematocrit greater than 10 points out of proportion to
observed blood loss. Delivery was expedited by induc-
tion of labor if the cervix was favorable or cesarean
section if unfavorable, after making the diagnosis of
the hemolysis, elevated liver enzymes, and low plate-
let syndrome. This resulted in a cesarean section rate
of 39% (nine of 23) in the multiparas and 71% (24 of 34)
in the primigravid patients for an overall cesarean
section rate of 58% (33 of 57). Treatment before and
during delivery included intravenous infusion of anti-
hypertensive medication when the diastolic pressure
was consistently above 110 mmHg. Constant intrave-
nous Mg50; infusion at 2 to 3 g/hour was used in all
patients. Ascites was present in 65% of the patients at
the time of cesarean section, and palpation of the liver
revealed a firm, rubbery consistency.

Three patients received platelet transfusions (initial
platelet count less than 20,000), and seven patients
were given fresh frozen plasma. Seven patients re-
quired transfusion with packed red blood cells within
six hours of delivery, and 15 patients required delayed
transfusion 48 hours after delivery because of continu-
ing hemolysis. The cesarean section wound was left
open from the fascia in 60% of the patients because of
generalized oozing. The wounds were all closed suc-
cessfully by 96 hours. Endometritis occurred in 16%
(nine of 57} of the patients, all being successfully
treated with parenteral antibiotics.

Two maternal deaths occurred in multiparous pa-
tients. The first presented with severe hemolysis,
marked hyperbilirubinemia, and massive ascites docu-
mented at the time of cesarean section. The maximum
elevation of blood pressure recorded was 140195
mmHg. The patient died 50 hours after admission of a
cardiorespiratory arrest. Postmortem examination re-
vealed ascites, bilateral pleural effusions, multiple pe-
techial hemorrhages throughout all of the viscera,
central liver necrosis, and focal pancreatic hemor-
rhages. The second death occurred in an eclamptic
patient four days after admission. She had profound
hemolysis and thrombocytopenia but refused blood
and blood component therapy on religious grounds. A
postmortem examination was not performed.

In the primigravid patients, the mean birth weight
was 1898 g (510 to 3280 g), and in the multiparous
patients it was 1896 g (620 to 3210 g). Perinatal mortal-
ity occurred in five of the 63 infants (79 of 1000). Of
these five infants, two had absent fetal heart tones on
maternal admission, resuscitation was not performed
in two (510 + 760), and one died of multiple congenital
anomalies with a diagnosis of trisomy D syndrome.
Respiratory distress syndrome was diagnosed in nine
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of the 58 surviving infants (15.5% ). Mechanical ventils.
tion was used in six of these infants. Two infants wers
treated for group B streptococcal sepsis and surviveq,
and one infant experienced meconium aspiration ang
survived.

Unusual hematologic findings were noted in the
newborns. Twenty-four percent (11 of 46) of the jp.
fants had an initial platelet count of less than 150,000
mm” at birth, which rapidly returned to normal. Ng
clinical evidence for intracranial bleeding was present
on physical examination. Leukopenia less than 6500
white blood cells per cubic millimeter was initially
present in 38% of the newborns (17 of 45) with only
one displaying clinical signs of sepsis.

Discussion

The study of the first 29 patients with the hemolysis,
elevated liver enzymes, and low platelet syndrome
seen at the University of Arizona has been published.'
Since that report, 28 more patients have been treated,
The current information, added to that previously
compiled, supports a frequency in the population of
one per 150 live births and carries a maternal mortality
of 3.5%.

Coagulation changes present during pregnancy can
vary from no demonstrable laboratory findings, a
minor amount of defibrination occurring as a physio-
logic process during normal delivery,” to a full-blown
picture of hypofibrinogenemia and disseminated intra-
vascular coagulation. It appears that a unique form of
hematologic change may occur in the preeclamptic or
eclamptic patient. This entity has been termed thi
HELLP syndrome and is characterized by thrombocy
topenia, hemolysis, and abnormal liver enzymes. Fro
thrombin time, partial thromboplastin time, and fibrin
ogen are normal in the patients. The type of hemolysi
present is labeled microangiopathic hemolytic anemia

This entity of the hemolysis, elevated liver enzymes,
and low platelet syndrome was described by Pritchard
and colleagues® in a 1954 report of three cases in
eclamptic patients with one survivor. Four cases of the
syndrome occurring in eclamptic patients were pre-
sented by McKay.* Two of these patients experienced
liver rupture with one maternal mortality. Pritchard et
al® reported 95 cases of eclampsia with 29% having
thrombocytopenia and 2% having overt hemolysis.
Liver enzyme data were not recorded. It was conclud-
ed that the coagulation changes in these patients were
markedly different than that seen in patients who
experience a thromboplastin release.

Substantial evidence exists to document the occur
rence of the hemolysis, elevated liver enzymes, and
low platelet syndrome in the preeclamptic patient. A
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review by Kitzmiller et al® of the coagulation system in
31 patients with preeclampsia found significant throm-
bocytopenia in four patients with three of these having
evidence of hemolysis (microangiopathic hemolytic
anemia). Sixteen patients with severe preeclampsia,
thrombocytopenia, and abnormal liver enzymes have
been reported by Goodlin.” These patients were all
misdiagnosed as having disorders unrelated to preg-
nancy. In a later report, Goodlin et al* described eight
patients with thrombocytopenia and abnormal liver
enzymes. The perinatal mortality was 44%, and four of
the nine infants demonstrated thrombocytopenia.

In 1975, Killam and associates® reported five cases of
preeclampsia with classic hemolysis, elevated liver
enzymes, and low platelet syndrome. Symptomatol-
ogy and laboratory findings were mirrored by those of
the current group. Four patients demonstrated a drop
in hematocrit not substantiated by blood loss that was
most likely due to hemolysis. Maternal mortality was
absent, but perinatal mortality was 60%. Liver biopsy
performed in two patients revealed hepatocellular
damage. The conclusion was drawn that the entity is
more common than realized, prompt delivery is man-
dated regardless of gestational age, and hypertension
does not have to be severe to see the hemolysis,
elevated liver enzymes, and low platelet syndrome. All
of these conclusions are substantiated by the present
patient group.

Redman and associates'’ have stated that a reduc-
tion in platelet counts during pregnancy is primarily a
feature of preeclampsia and develops early in the
disease process. Platelet counts were found to be
unchanged when normal pregnant patients were com-
pared with those with essential hypertension or pla-
cental insufficiency but reduced in patients with severe
preeclampsia.'' It appears that the decrease in circulat-
ing platelets is due to an increased peripheral destruc-
tion." This is supported by bone marrow studies that
show an increased number of megakaryocytes, the
presence of circulating megathrombocytes implying
increased platelet turnover, reduced mean platelet life
span, and adherence of platelets to exposed collagen at
damaged vascular sites.

Major physiologic changes are occurring in the liver
to cause the right upper quadrant pain, the epigastric
pain, and the abnormal elevation of the liver enzymes.
Shukla and associates'* have shown that elevations of
liver enzymes in preeclamptic or eclamptic patients is
evidence for liver damage, with the extent of damage
being correlated with the severity of the disease. Fibrin
deposits in the hepatic sinusoids of eclamptic patients
have been documented by a fluorescent antibody tech-
nique." The right upper quadrant or epigastric pain
experienced by the patients is believed to be secondary
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to blood flow obstruction in the sinusoids, which are
blocked by intravascular fibrin deposition.

At the time of cesarean section in a hemolysis,
elevated liver enzymes, and low platelet syndrome
patient, the liver will have a firm consistency with
occasional subcapsular hemorrhages. Histologic ex-
amination reveals small areas of hemorrhage with
adjacent liver cells showing degeneration.' It is this
liver cell damage that results in the elevated enzymes,
The architectural pattern is not disturbed, but small
collections of fibrinous material are present.

Microangiopathic hemolytic anemia is defined as the
presence of burr cells, schistocytes, or polychromasia
on a peripheral smear. Brain and associates'® consider
the red blood cell fragmentation to be secondary to
passage through small blood vessels that have intimal
damage and fibrin deposition. When the red blood cell
is hemolyzed on passage through the fibrin mesh
within the small vessels, phospholipids are released
that tend to perpetuate the continuance of the intravas-
cular coagulation.

The only known cure for the preeclamptic/eclamptic
patient is delivery and the same is true for the hemoly-
sis, elevated liver enzymes, and low platelet syndrome
patient. As the nature of the disease is one of progres-
sion, prolonged induction of labor should be avoided
and delivery should occur in the most expeditious
manner. The patient who has excessive bleeding
should receive platelet transfusions either before or
after delivery if the platelet count is less than 20,000
mm’. Because of continued hemolysis with a hemato-
crit drop during the postpartum period, packed red
blood cell transfusions are often necessary.

An experimental approach to treating a patient with
the syndrome is plasma exchange transfusion, espe-
cially if one postulates the presence of an immune
complex circulating in the plasma. It has been per-
formed by the authors on one patient during the
postpartum period. After the exchange, there was a
reversal of all laboratory findings to normal. The
treatment of plasma exchange in pregnant patients
with findings compatible with the hemolysis, elevated
liver enzymes, and low platelet syndrome has been
published with similar results.'”

There are several reports of the use of antithrombin
1l in preeclamptic patients with probable hemolysis,
elevated liver enzymes, and low platelet syndrome. "'
The management was successful, but more informa-
tion about this approach needs to be obtained before it
can be advocated.

Thrombocytopenia present in newborns of pre-
eclamptic mothers has been reported.” No maternal
information was presented regarding hemolysis, liver
enzyme abnormalities, or drug therapy. In the current
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group, 11 of 46 infants (24%) were noted to be throm-
bocytopenic. This is worrisome because of the poten-
tial for central mervous system hemorrhage in the
thrombocytopenic infants. Clinically, the thrombocy-
topenia in the newborn does not appear to be a
problem. There is no obvious explanation for the
thrombocytopenia or the leukopenia present in 17 of 45
infants (less than 6500 white blood cells per cubic
millimeter) other than the possibility that some immu-
nologic component crossing the placenta results in
these findings.

Brazie and associates® have recently reported on 29
infants born to mothers with severe hypertension. The
majority of these women as described demonstrated
the findings of the hemolysis, elevated liver enzymes,
and low platelet syndrome. The percentage of infants
displaying thrombocytopenia and leukopenia was very
similar to the current series, supporting the association
between maternal disease and neonatal changes.
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