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Abstract

To study the prevalence and nature of thyroid dysfunction

and thyroid-pituitary interaction in relationship I o serum human

chorionic gonadotropin (hCG) cone, in patients with trophoblastic

disease (TD), we measured serum Tt, free T* {by equilibrium dialysis;

FT* (Eq)}, T3 and hCG cone, and performed TIÏH stimulation test in

48 patients prior to treatment. Twenty three chronological/gesta-

tional age-matched normal pregnant women served as controls.

Twenty-five patients had normal response of TSH to TRH (Gr. I)

while the rest (Gr. II, n = 23) had subnormal response. The mean

serum It,FÎ4 (Eq), Ta and hCG cone, were significantly higher in

Gr.II than in Gr.I(p<0.001).Patients in Gr.II were further

subdivided by the level of serum FT« (Eq) cone, into 2 groups (Gr.

IIA, n = 11 i serum FT4 (Eq) cone. <25th percentiles; i.e., 1.8~

3.4 ng/dl and Gr I.IB, n=12j serum FT* (Eq) cone >25th percentiles;

i.e., 3.9-11.6 ng/dl). Stepwise significant increase in the mean

serum hCG cone. were observed from Gr.I to IIA and IIB

{6.9i7.G[SD]}xlO4, (4.2 ± 1.3) X 105 and (8.6 ± 1.5) X 10* mlü/ml,

respectively. However, considerable overlap of serum hCG cone. •

were found among different groups (5/11 of Gr. IIA overlapped

with Gr.I and 11/12 of Gr. IIB overlapped with Gr. IIA)..Significant

correlation was found between serum hCG and Ti , FT<j (Eq), T3

cone. in the whole group of patients with TD (p<0.001). However,

this relationship did not exist within each subgroup of patients.

Patients in Gr. II A and II B had serum hCG cone, at least 7.0 X

10« mIU/ml and 3.5 X 10* mIU/ml, respectively.

Patients with hyperthyroidism usually had minimal - undetec-

table symptoms. Only one patient who had impending Ihyrotoxic

crisis needed antithyroid drug therapy. No patient had persistent

hyperthyroidism after treatment of TD. Besides fine tremor of

outstretched hands and proximal muscular weakness which was

present more frequently in patients with hyperthyroidism, no

other clinical indices could distinguish patients with or without

thyroid dysfunction.
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In conclusioni approximately half of the patients with TI)

had graded hyperthyroidism. Serum hCG cone, was generally directly

related to the degree of thyroid hyperactivi ty. Considerabl «•

overlap of serum hCG cone. between patients with normal thyroid

function and subgroups of patients with hyperthyroidism was

consistent with the hypothesis that certain modifications of hCG

molecule in some patients with.TD may result in enhanced

thyrotropic activity.
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Introduction

Trophoblastic hyperthyroidism (1~3) is clinical hyperthyroidism

in patients with trophoblastic disease (TD), either benign

hydatidiform mole (4-6)or malignant metastatic or non metastatic

choriocarcinoraa (7-B). Tisne et ni (9) reported the first case of

hyperthyroidism in a patient with hydatidiform mole, which rapidly

subsided after removal of the mole. Two men with hyporthyruidism

and metastatic malignant testicular trophoblastic tumors (10 ill)

and one man with hyperthyroidisni caused by"colonie carcinoma have

also been described (12).

A thyroid stimulating substance was isolated from the sera

and tumors of patients with TD (13) and it was called molnr

thyrotropin. The level of molar thyrotropin in the sera correlated

directly with the increased serum thyroid hormone concentration

in these patients (6). Molar thyrotropin was found to be distinct

from known stimulators of the thyroid, namely pituitary thyroid

stimulating hormone (TSH) and thyroid-stimulating immunoglobulin

(TSI), isolated from sera of patients with Graves' disease(14) .

In 1975, Kenimer et al (15) provided experimental evidenciar,

that human chorionic gonadotropin (hCG), the hormone secreted by

trophoblastic tumor was the thyroid stimulator» Due to similarity

of hCG and TSH molecules, hyperthyroidism was believed to be

caused by specificity spill over of hCG to TSH receptor(16~19)•

However, this issue is .still controversial because some

investigators (20,21) believed that a variant of hCG, which mny

result from altered hCG biosynthesis by the tumor or by

metabolism of hCG in the circulation, rather than hCG itself, was

the thyroid stimulator(22). hCG does exist as a series of closely

related variants that have inicroheterogeneity in the composition

of carbohydrates and amino acids (23,24). It has been shown that

modifications of carbohydrate component of hCG alters. its

biological activity (25). Recent study further demonstrated that

acidic hCG variants acted as functional stimulators of human

thyroid in vitro (26).

The incidence of TD is rare in other countries, occurring in

approximately one in 1,500 to 2,000 deliveries in the United

States and Europe (27,28). In eastern European countries and the
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Far East, the incidence is higher, approximately one in 100 to

500 deliveries (29-32). In Ramathibodi Hospital, the incidence of

TD W..5 one in 371 deliveries (33). Recently, we reported clinical

and biochemical- features of five patients with trophoblastie

hyperlhyroidisni out of 20 patients with TD who were admitted to

Ramathibodi Hoppital in' 1965 (34).

There is a paucity of data on the prevalence und nature of

thyroid dysfunction and thyroid-pituitary interaction in relation

ship to serum hCG concentration in a large number of pnl.ienls

with TD. Examination of such data may slied some light on tht>

biological action of hCG on thyroid function in vivo mid the

pathogenesis of trophoblastic hyperthyroidism.
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Purposes of the Study

3.

4.

To find the prevalence and nature of thyroid dysfunction in a

large number of patients with trophoblastic disease.
i

To determine whether there are clinical parameters to

distinguish TD patients with and without thyroid dysfunction .

prior to laboratory investigations.

To study thyroid-pituitary interaction in these patients.

To observe the relationship of changes in serum thyroid

hormone concentrations and scrum hCG concentrations.

19



Patients and Methods

Patients

Forty eight unselected consecutive patients with TD who was

admitted to Ramathibodi Hospital during. January 19B6 December

1988 wore studied. The'diagnosis of TD was based upon pathological

diagnosis of hydatidiform mole or choriocarcinoma and elevation

of serum hCG. In patients with.non melastatic TD the diagnosis

was based on prior pathologial diagnosis of- hydat idi form mole and

persistent elevation of serum hCG for at least ß weeks after

dilatation and curettage (D/C). In some patients with choriocarcinomai

the diagnosis was bnsed upon prior history of hydatidiform mole,

evidence of organ metastasis and elevation of serum hC(î.

Patients with hydntidiform mole were studied prior to or

within 24 hour after D/C. Patients with choriocnrcinona were studied

prior to chemotherapy. (Thirteen patients with hydatidiform mole

were studied within 24 hr. after D/C. All had blood samples collected

prior to D/C).

Modes of presentation of the patients in this study wrr«;

demonstrated in Table I.

All patients underwent thorough history review and physical

examination. History elicited included, nervousness, hyperhidrosisj

heat intolerance, palpitation, weight loss, changes in appelilo,

weakness, hyperdefecatioii, diarrhea, and family history of goiter.

Physical examination included,hsart rate, blood pressure, skin

changes, tremor, the-presence of exopthalmos or pretibial edema,

proximal muscular weakness, and palpation of the thyroid.

Basal blood samples were collected for the détermination of

serum thyroxine (T«), free T*, triiodothyronine (T3), TSH and hCG

concentrations. Thyrotropin releasing hormone (TRH) stimulation

test was performed on all patients.

Twenty - one normal pregnant women in their second trimester

of pregnancy were recruited to serve as controls. They were

without thyroid disease, family history of thyroid disease,goiter

or thyroid nutoantibodier,. They all had normal level of serum

sensitive TSH. Blood samples were collected from these patients for

the determination of serum T« , free T*, T3, TSH and hCG concentrât i ens.

20



Clinical characteristics of TD patients and normal pregnant

women were demonstrated in Table 2.

TRH stimulation test

TRH stimulation test was performed by injecting 200 ug of

TRH (THHRi Roche, Switzerland) intravenously. Blood samples were

collected before and 30 minutes after TRH administration for

determination of serum TSH concentration.

Hormone measurement '• "

Serum T<j and T3 concentrations were performed by radioimmuno-

assay using commercially available kits. Serum T4 and T3

concentrations were measured using Anierlex T« , RIA and Amerlex' T3

RIA (Amersham Company, United Kingdom), respectively.

Serum TSH and hCG concentrations were performed by immuno-

radiometric asay (IRMA) technique using a TSH-MAIA clone kit and

hCG-MAIA clone kit (Serono Company, Switzerland), respectively.

Percent free T4 was determined by equilibrium dialysis in

undiluted serum at 37 C for 18 hours by the method previously

described by Young et al (35). Serum free T<j concentration by

equilibrium dialysis {FT4(Eq)} was the product of serum T«

concentration and percent free T4.

Thyroid autoantibodies

Antimicrosomal antibody (McAb) and antithyroglobulin antibody

(TgAb) were measured by passive hemagg.lutination assay using

Thymune-M and Thymune-T kits (Wellcome Company, United Kingdom),

respectively.

Statistical Analysis

The data were maintained in a mainframe computer, Perkin-Rlmor

3235(Concurrent Computer Corp., New Jersey, U.S.A.). Statistical

analyses were performed with SPSS Package (Statistical Package

for the Social Science, SPSS-Asia Pacific Ltft., llinois,U.S.A.)



Significance between subgroups of patients having certain

clinical history

square method.

and physical signs were determined by Chi's

Difference in serum hormone concentrations, among subgroups

of patients were determined by analysis of variance (ANOVA)

followed by the Newman-Kuels "test.

Correlations between a pair of serum hormone concentration

were determined by Pearson's coefficient of correlation.

All tests for statistical significance were two-tailed.
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Results.

Identification of patients with hyperthyroidism

The magnitude of serum TSII response to TRH stimulation scrvnd

as a basis For identification of patients with hyperthyroidism-

Increment of TSII over 2 mU/ml at 30 min. after TRH stimulation

was considered normal. (36).

Among 48 patients with TD, 25 had normal TSH response to

TRH stimulation (increment of TSII Z. 1-30".4 mU/ml). and were

considered euthyroid,' Group (Gr.) I. The rest of TF) patients

(n=23) had subnormal TSH response to TRH stimulation •(increment

of TSH 0-1.45 mU/ml) were considered hyperthyroid, Gr. TT.

Therefore, the prevalence of hyperthyroidism in patients with TD

in this study was 48*. The basal serum TSH and increment of serum

TSH concentrations at 30 min after TRH stimulation of TD patients

and bnsal TSII concentrations of normal pregnant women were

demonstrated in Figure 1.

The mean ages of patients in Gr. I and Gr. II (31.2+10.4(SD)

v.s. 27.1 + 7.2 years)were not different. The mean gestationnl

age of patients who presented with hydatidiform mole in Gr. I and

Gr. II were also not significantly different (16.1 ± 4.8 v.s. 14.4

+ 4.8 weeks). The mean serum T4• T3f and FT4 (Eq) concentrations

of patients in Gr. II were significantly higher than in Gr. I, p<0.01

(T«; 18.1 + 6.1 v.s 9.3 ± 3.2 ug/dl, T3: 208 ¿ 94 v.s. 123 ± 29

ng/dl and FT4 (Eq); 4.8 ± 2.3 v.s 1.8 ± 0.5 ng/dl, respectively.

The mean T3/T4 ratio of patients in Gr.II was 11.512.6, range 8.4-17.!

The distributions cf serum T«, T3, FT* (Eq) in each group

were demonstrated in Figure 2.

Significant overlapping values of serum T4 and T3 concentra-

tions were observed between subgroups of patients with TD. Only ?.

patients in Gr. II had serum FT4 (Eq) concentrations in the same

range as normal patients and patients in Gr I. Two patients in Gr

I had basal serum TSH below the lower limit of normal pregnant

women (TSH 0.3 mIU/ml).

Two patients in Gr. I had low titer of circulating thyroid

autoantibodies (McAb 1:400 plus TgAb i:80, and TgAb 1:80). Two

patients in Gr. II also had low titer of circulating McAb at 1:100.
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Clinical manifestations and course of patients with hyperthyroidism.

Most patients with hyperthyroidism had minimal symptoms and

signs of thyrotoxicosis. These signs and symptoms were

indistinguishable from the manifestations of trophoblastic disease

per se. Only one patients had severe clinical signs of impending

thyrotoxic crisis at presentation. Propylthiouracil, saturated

solution of potassium iodide and corticosteroids were given.

Hémoculture also revealed K.Col i septicemia. Symptoms and signs of

thyro'oxicosis rapidly subsided after removal of the mole. No patients

had persistent clinical thyrotoxicosis after treatment of TD.

No clinical history could distinguish euthyroid TD patients

from TD patients with hyperthyroidism. No frequency of physical

signs except tremor of outstreched hands and proximal muscular

weakness were found to be different between Gr I and Qr II. No'

hyperthyroid patients had exopthalmos or pretibial edema. Derails

of clinical history and physical signs of patients with TD in

study were demonstrated in Table 3.

Subdassf teat ion of TD 'patients with hyperthyroidism

Dut- lu wide spectrum of serum FTa(Eq) concenl ra I ions in Or.

II (1.8-11.6 ng/dl), these patients were subclass if ie<l based upon

the level of serum FTÍ (Eq) concentrations in two 2 groups;

Gr. II A (mild hyperthyroidism) had serum FT« (Eq) concentra-

tions less than 25th percentile of serum FT« (Eq) concentrations

of Gr. TI (1.8-3.6 ng/dl) and Gr. II B (moderate-severe hyperthyroidism)

had serum FT« (Eq) concentrations above 25 t h percentile of scrum

FT« (Eq) concentrations of Gr. II (3.9-11.6 ng/dl).

Table 4 demonstrated the mean age, gestational age, serum T«, FTÍ

(Eq),T3, TSH and hCG concentrations in normal pregnant women and

TD patients in Gr. I, Gr. TI A and Gr. TI B. There was no significant

differences in age and gestational age of patients in all groups.
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Relationship between serum thyroid hormone concentrations and

serum hCG concentrations

Stepwise significant increase in the mean serum T* , FT-j (Eq)

concentrations and serum hCG coucencentrations were observed from

Gr. I to Gr. II A and Gr. II B. There was no differences between

the mean serum T4 , FT4 (Eq) and hCG concentrations of normal

pregnant women and Gr. I patients. (Figure 3). The mean serum T3

concentration of Gr. II B was significantly higher than that of

normal pregnant women, Gr. I and Gr. II A"(p<0.01). However, the

mean serum T3 concentrations of normal pregnant women, Gr. I and

Gr. II A were not different.

However, as demonstrated in Figure 4, considerable overlap of

serum hCG concentrations were found among different groups (5/11

of Gr. II A overlapped with Gr. I and 11/12 of Gr. II B overlapped

with Gr. II A).

Patients in Gr. II A and II B had serum hCG concentrations al

least 7.0 X 10« mIU/ml and 3.5 X 105 mlU/ml, respectively.

Significant correlation was found between serum hCG concen-

trations and serum FT4 (Eq) concentrations in the whole group of

patients with TÜ. (Figure 5 ) . Significant correlation was also

found between serum hCG and Ti concentrations (r = 0.65, p <

0.001) and between serum hCG and T3 concentrations (r = 0.55, p <

0.001). Significant inverse correlation was also found between

serum hCG and TSH concentrations in the whole group of pntionls

with TD. (r = -0.45, p<0.001). No correlation existed within each

subgroup of patients between serum hCG and serum T4 , FT-i(Eq), or

T3 concentrations.

25
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Discussion

Although trophoblastic hyperthyroidism is a well established

clinical entity» its true prevalence could not be concluded from

available data in the literature. In most studies,the number of

patients were insufficient and the method employed to identify

hyperthyroid patients was not sensitive enough. This study

comprises the largest number of patients , and employs very

sensitive methods of hormonal assay. It also relies on the gold

standard for identification of patients' with hyperthyroidism

i.e., the TSH response to TRH stimulation.

The prevalence of hyperthyroidism was found to be 48% and

hyperthyroidism was found in all types of trophoblastic disease

i.e.i hydatidiform mole, non metastatic or metastatic

choriocarcinoma. In 1963, Odell et al found only 7 hyperthyroid

patients out of 94 patients with metastatic choriocnrcinoma on

the basis of elevation of radioiodine uptake, basal metabolic

rate (BMR) and protein bound iodine (FBI) (7). Gallon et al Fount!

elevation of serum FT<j (Eq) concentration in 9 out of 10 patients

with hydatidiform mole (5), while Higg.ins el al found 9

hyperthyroid patients out of 14 patients with hydatidiform mole

on the basis of elevation of serum T«, T3 and 20 minute thyroidnl

9<"»TC uptake(6).In 1976, Miyai et al studied 4 patients with

hydatidiform mole, 3 patients with invasive mole and 5 patients

with choriocarcinoma .(37).They found 6 patients with thyroid

stimulating activity (3 patients with hydatidiform mole, 7

patients with chbriocarcinoma and- a patient with suspected

invasive mole), all had no TSH response to TRH stimulation (37).

In 1977, Nügataki et al studied 15 patients with hydatidiform

mole and 5 patients with choriocarcinoma (38). They found

hyperthyroidism in 4 out of 10 patients with hydatidiform molp

and 5 out of 6 patien.ts with hydatidiform mole did not have TSH

response to TIIII stimulation (38).

Our findings agreed with previous studies that very few

patients with trophoblastic hyperthyroidism eventhough with

marked elevation of serum FT«(Eq) concentration had clinically

overt thyrotoxicosis (5,7,37,30-41). However, clinically severe

thyrotoxicosis had been documented (1,6,8,34,40,42-44). The basis

26
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of dichotomy between clinical and biochemical hyperthyroidism is

not known. It may be due to short duration of thyrotoxicosis or

possibility of tissue unresponsiveness to thyroid hormone in these

patients. The clinical course of trophoblastic hyperthyroidism

was the rapid resolution of hyperthyroidism after effective trenl-

ment of trophoblastic disease. Treatment must be individualized.

In some cases, thionamides and/or beta-adrenergic blockers may be

needed for a short periodi whereas in otherst antithyroid medica-

tions may not be needed at all.. In our patients, tremor of

outstreched hands and proximal' muscular weakness were the only

physical signs suggestive of hyperthyroidism.

Serum FT4(Eq) was a better-indicator for hyperthyroidism

than serum T<» or Ts everithough some patients with hyperthyroidism

had serum FT«i (Eq) concentrations in the same range as those of

normal pregnant women. Discriminatory values of serum Ti nnd T3'

concentrations were hampered by the i.iicrensed Ihyroxine binding

globulin (TBG) concentration in pregnancy.

Howevert data concerning serum.concentrât ion of TBG in

patients with TD is scanty. Galton et al (5) observed that " TBG

concentrations were variably affected in trophoblastic disease

and ranged between values found in normal controls and normal

pregnancy. The low T3-T4 ratio, which was in contrast.to that

observed in uncomplicated Graves' disease (45), may be due to

increased serum TBG concentration and decreased peripheral

conversion of Ta to T3 in this ,condition(46).Serum TSH (IRMA) was

also a sensitive index for identifying patient with hyperthyroidism.

In contrast to values of serum TSH measured by RIA method(34), no

patients with trophoblastic hyperthyroidism had high serum TSH

(IRMA) concentrations. Eventhough Berghout et al (47) recently

demonstrated interference of the grossly elevated hCG levels in

the TSII (IRMA) measurement resulting in lower values, they

concluded that the clinical usefulness of TSH (IRMA) as a first-

line test of thyroid function appeared to be maintained. Only two

patients with serum TSH (IRMA) concentration below 0.3 nIU/ml had

normal response of TSH to TRH stimulation. Both of them had serum

FT4 (Eq) well within the normal range.

It is.still controversial whether hCG or variant(s) of hCG

is the thyroid stimulator. Hyperthyroidism is believed to be



14

caused by spill over of hCG on the thyroid-stimulating-hormone

receptor due to structural similarities between h.CG and TSH. (16-

19) The pituitary glycoprotein hormones i luteinizing hormonei

follicle-stimulating hormone, and TSH share a common alpha

subunit with hCG. The beta subunits differ, but have considerable

homologous amino acid sequences. In this regards, high level of

serum hCG concentration at the end of first trimester of normal .

pregnancy may be responsible for the transient decrease in the

levels of serum TSH concentration (19). Pekonen et al (48)

reported a strong reciprocal relationship -between serum hCG and

TSIÍ concentrations during early pregnancy. Elevation of serum hCG

levels in the first trimester of normal pregnancy was also

associated with an abnormal TSH response to exogenous TRII in

some patients with normal pregnancy (49). Luteinizing hormone

also increases the concentration of adenylate cyclase in human,

thyroid membrane and is about RO times more potent thnn . hCO(18).

Carayon et al (18) postulated that if .luteinizing hormonej

instead of hCG, were the principal hormone acting on the ovary

during pregnancy, at a concentration producing,comparable gonadal

stimulation, it would result in much greater thyroid stimulation

through the thyroid-stimulating-hormone receptors.

Burger was the first one who demonstrated that both crude

and pure hCG was a mouse thyroid stimulator (50,51) by McKenzie

mouse assay (52). However, he,attributed the activity to contamina-

tion by urinary TSH. Later, the finding of hCG as a mouse thyroid

stimulator was substantiated by Nisula and Ketelslegers in crude

and purified hCG (53) and Kenimer et al (15) in hCG extracted

from a specimen of hydatidiform mole. A study by Amir et al (21)

also supported the view that hCG per se is capable of stimulating

mouse thyroid. Recently, Davies and Platzer (54) demonstrated

that hCG could induce TSH receptor activation and growth

accerelation in the rat thyroid (FRTL-5) cells. Very recently,

Hershman et al (55) also demonstrated that hCG had intrinsic

thyrotropic activity in cultured FRTL-5 cells. Both purified and

commercial hCG produced stimulation of iodide uptake, activation

of adenylate cyclase, and stimulation of DNA synthesis.(55)

In vivo experiment on the effect of hCG on human thyroid

function is scarce. Sowers et al (56) administered large dose
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(107-].5xl07 rolU) of a crude hCG- preparation to euthyroid

volunteers. They found no significant change in thyroid function.

However i serum hCG concentration achieved was only 3.5 x 104 and

3.2 x 10" mIU/ml which might be too small in comparison to our

data which showed serum" hCG concentration of al least 7.0 x 1011

mIU/ml to cause hyperthyroidism.

Both pure and crude hCG preparation has been shown to bind

directly to human or bovine thyroid membranes (16-18,57,58).

However, Amir et al (20) demonstrated greater potency of crude

hCG than of purified hCG on Ithe binding to human thyroid

membrane. Pekonen et al (57) observed similar differences between

crude and pure hCG potency to inhibit TSH binding to lymphocytes

(58). They furthur demonstrated that the effect of crude hC05 on

TSH binding was very dependent on incubation conditions (57).

Amir et al (59) furthur demonstrated thai fully or partially

dcsialylated hCG binds to thyroid membranes much better than

intncl hCG does.

As far as activation of human adenylate cyelase in human

thyroid membrane is concerned, Carayon et al (IB) demonstrated

that purified hCG produced significant stimulation. . On tin»

contrary, Uchimura et al (60) demonstrated that crude hCG not

pure hCG produced significant stimulation of cyclic AMP.

The dichotomy of these data appears to depend on concentration

of hCG, types of hCG» and the techniques used to assess thyroid

stimulating activity arid conditions of the assays employed.

Both hCG and its variants in crude preparation may be

responsible thyroid stimulators with some variants as stronger

stimulators. This view is strengthened by the fact that hCG

actually exists as a series of closely related variants that have

microheterogeneity in composition of carbohydrates and ami no

acids. It has been documented that cancerous tissue can produce

hCG with abnormal glycosylation (61) or subunit of hCG with

abnormal amino acid sequence (62). Biological activity appears to

relate to such microheterogeneity (23,24). Amr et al (25)

demonstrated that modification of carbohydrate components of hCG

alter its ability to bind to human TSH receptor and to activate

human thyroid adenylate cyclase. Recently, Mann et al (26)

demonstrated that acidic hCG variants act as functional
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stimulalors of the human thyroid in vitro. They suggested Ihn I

since those molecular variants of hCG can exist in patients with

trophoblastic diseases in significant amounts (26), they could he

responsible for some cases of hyperthyroidism in trophoblastie

disense.

In contrary to data provided by Norman et al (63) and Amir

et al (64) who did not show consistent correlation betwen serum

hCG and serum T4 t T3 or FT4 I in patients with TD, Higgins >l ol

demonstrated only correlation between serum T3 and hC(î concentra-

tion^). Our data indicated that there is* a strong correlation

between serum T<» » FT4 (Eq) 1 and T3 concentrations with serum hCG

concentrations. This indicated that serum hCG was directly

related to the degree of thyroid hyperactivity. Moreover 1

consitiemble overlap of serum hCfl concentration between patients

with normal thyroid function and subgroups, of patients with

hyperthyroidism is consistent with the hypothesis that some

variants may have enhanced thyrotropic activity.
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Legends of figures

Figure 1 The basal serum TSH concentrations in normal

pregnant women (N, n -• 23), TD patients with

normal thyroid function (Gr.Ii n = 25) and TD

patients with hyperthyroidism (Gr.II, n = 23). The

increment of serum .TSH concentrations at 30 rain,

after TRH stimulation in Gr. I and Gr.TI are also

demonstrated.

Figur«' 2 The distributions of serum T*, T3 and FTi (Eq)

concentrations in normal pregnant women (N*, n

23), TD patients with normal thyroid function (Gr. I,

n = 25) and TD patients with hyperthyroidism (Gr. II,

n = 23). .

Figure 3 Stepwise significant increase in the mean serum FT<i

(Eq) and serum hCG concentrations were observed

from Gr. I to Gr. II A and Gr. II 11.

Figure 4 Considerable overlap of serum hCG concentrations

were found among different groups (5/11 of Gr. TT

A overlapped with Gr. I and 11/12 of Gr. II B

overlapped with Gr. II A)

Figure 5 Significant correlation was found between serum

hCG concentrations and serum FT4(Eq) concentrations

in the whole group of patients with TI). Significan!

correlation was. also found between serum hCG and

T4 concentrations, (r = 0.55, p < 0.001) and between

serum hCG and T3 concentrations, (r -• 0.55) p<0.001).
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TabIn 1 : Modes of presentation of patients with TD iA"this

study, (n = 48)

:aBleeding per vagina , 36

hyp er fin es is gravidarum 1

large abdominal size • ' 2b

refered for chemotherapy 9C

a : 5 patients also presented with hyperemesis gravidarum

and 1 palient also presented with large abdominal size

b : 1 patient also presented with hyperemesis gravidaruni

c : 1 patients also had bleeding per- vagina
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Table 2 : Clinical characters" siics of patients with Tl) and normal

pregnant women who served as controls. Data are mean J;

SD, number1 in parentheses are ranges.

patients with

trophoblastic

disease

normal

pregnant

women

n

4B

21

a g e

( y r . )

29.3+9.2

(16-54)

27.3+4.2

(20-34)

G e s t a t i o n a l a tie3

(wk.)

15.1+4.8

(4-24)

•

15.7+2.2

(12-18)

Grávida

2.9+2.6

(1-11)

i . R + o . n

(1-4)

NS NS NS

Types of trophoblastic disease

Bonign Trophoblastic disease

Hydatidiform mole 26

Malignant trophoblastic disease

Non-mctastalic 13h

metas tatic 9

a : only of TD patients initially presented with hydatidiform mole

b : 10 patients initially presented as hydatidiform mole

MS : Nn significant difference
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Tah loó' : Details clinical history and physical signs of pa

with TU. (Gr. ï : TO patients with normal thyroid

function and Gr. II : TD patients with hypert.hyroid.ism)

Gr. I Qr_i_.H

(n = 25) (n = 2.1)

nervousness 5 0

hypersensiti vi I y to heat 0 R

palpitation 6 12

fatique 10 • 15

weight loss 8 11

increased appetite 4 • H

hyperdofccation - . 4

tachycardia (HÏÎM00) 2 R

tremor of nutstretched hands - 5*"

proximal, muscle weakness - 5*

goiter size > 25 gm. 7 ]0

family history of goiter ]

* significantly different from Gr. I, p<0.05



Table 4 : The age, gestational age, serum T,, FT.(Eq), T , T /T, , TSH and hCG concentrations in normal pregnant

women and TD patients in Gr. I, Gr. IIA, and Gr. IIB.

Age (Yr)

• Gestational agea

(wk)

T^g/dl)

FT4(Eq)(ng/dl)

T3(ng/dl)

T3/T4
b

Control
(n = 21)

27.3 ± 4.2
20-34

15.7 ± 2.2
12-18

10.9 ± 2.4
7.3 -17.1

2.0 ± 0.4
1.1-2.9

147 ± 18
114-182

14.0 ± 3.1
iO.J - 22.3

Gr. I
(n = 25)c

31.2 ± 10.4
16 - 54

16.1 ± 4.8

9.3 ± 3.2
5.7-18.9

1.8 ± 0.5
• . ÍJ-2.S

123 ± .29
6S - 797

13.9 ± 3.7
<5.4 - 21.4

Gr. lia
(n«ll)

26.1 ± 6.6
19-43

14.2 ± 3.6
«-¿9

13.5.± 3.5
d.J -17.3

3.0 ± 0.5
1.8-3.6 ....

144 ± 26
110 -187

11.1 ±2.4
8.5-17.5 .

Gr. lib
(n=12)d

28.0 ± 8.0
20- 49

14.6 ± 5.7
4-24

22.3 ± 4.6
16.5-30.7

6.4 ± 2.2
3.9-11.6

267 ± 97
IÖ5 - 466

11.8 ± 2.7
8.4-17.2

to
«a

TSH(/iU/ml)

hCG(mIU/ml)

1.53 ± 0.89
0.31 - 3.06

1.20 ± 0.86
0.1 - 2.9

0.05 ± 0.07
UD - 0.18

(6.3 ± 4.2)xlO4

(2.6 - 16.5)xÍ04
(6.9 ± 7.
87 - (21.7)xl04

(4.2 ± 1.3)xlO5

(0.7 - 15.7)xlO-

0.08 ± 0.09
UD - 0.26

(8.6 ± l.
(3.5 - 22.7)xlO5

Data are mean ± SD and Range , UD = undetectable, age and gestational age were not different among the 4 groups.
a = only of TD patients with hydatidiform mole
b = majority of patients with untreated Graves' disease had T3/T4 ratios of more than 20
c = two patients had circulating thyroid autoantibodies ; McAb 1:400 and TgAb 1:80 , TgAb 1:80
d = two patients had circulating thyroid autoantibodies ; 1:100 and 1:100
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