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Effects of the injectable contraceptive depot
medroxyprogesterone acetate in Thai women with
liver fluke infestation: final results

RICHARD A. GROSSMAN,1 WINICH ASAWASENA,2 SOPON CHALPAT,3 DILOKTAEWTONG,4 &
SODSAI TOVANABUTRA5

The effect of the three-monthly injectable contraceptive depot medroxyprogesterone
acetate (DMPA) on liver function and lipids was assessed in Thai women with and without
liver fluke (Opisthorchis viverrini) infestation. DMPA administration was started in the
immediate postpartum period and women who accepted immediate postpartum IUD
insertion or sterilization were recruited as a control group. Complete 18-month follow-up
results were obtained for 108 DMPA and 106 control fluke-positive subjects and for 89
DMPA and 74 control fluke-negative subjects. No woman in any of the groups developed
signs or symptoms of hepatic disease and the DMPA users had fewer health-related
complaints during follow-up than the control subjects. Over 80% of both groups of
DMPA users were amenorrhoeic 18 months postpartum, compared with about 15% of the
control group subjects. A large majority of the subjects in each group continued to breast
feed for the entire study period without complaint. Weight change was small and similar in
the DMPA and control groups. Total bilirubin, aspartate aminotransferase, alanine
aminotransferase, isocitrate dehydrogenase, and alkaline phosphatase levels at 6, 12, and
18 months in the DMPA groups were generally equivalent to, or lower than, those in the
corresponding control groups. Cholesterol levels were significantly decreased in the fluke-
positive DMPA subjects while serum triglycerides were significantly decreased in both
DMPA groups compared with their controls throughout the follow-up period. We
conclude that, during 18 months of use, DMPA did not cause any deleterious effects on
health or on the metabolic factors studied in women with or without liverfluke infestation.

The three-monthly injectable contraceptive
DMPA (depot medroxyprogesterone acetate) has
proved to be very popular in northern Thailand,
where it has been used since 1965, and in certain
rural areas of central Thailand, where it has recently
been introduced on a limited basis (1, 2). Although
DMPA has been approved for use in the national
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family planning programme, the Ministry of Health
of Thailand has instituted various studies, including
the one reported here, for the purpose of further
evaluating the effects of DMPA before allowing it to
be generally available throughout the country.

This study was prompted by the Ministry of
Health's concern as to whether the use of DMPA
was safe for women with liver fluke infestation. The
fluke, Opisthorchis viverrini, is found throughout the
populous north-east Thailand, and in many parts of
the region virtually the entire adult population is
currently or has previously been infected. Although
confirmatory longitudinal, comparative studies have
not been performed, liver fluke infestation generally
has a benign clinical course and only a small
percentage of fluke-infested subjects have clearly
abnormal liver function tests (3). However, it was
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still thought important to test whether DMPA has
any adverse effect upon the liver function of fluke-
infested subjects before allowing the contraceptive
to be widely disseminated in north-east Thailand. A
previous report presented preliminary results
following 6 months of DMPA usage (4). This paper,
gives the final results for subjects completing the full
18 study months.

MATERIALS AND METHODS

The study was designed to include four groups of
women, two groups in an endemic liver fluke area in
north-east Thailand (Khon Kaen), and two compar-
able groups in an area of central Thailand known to
be free of liver fluke transmission (Rajburi). One of
the two groups in each area was composed of women
who had elected to use either the IUD or steriliz-
ation while the other group in each area was
composed of DMPA acceptors. Subjects were re-
cruited from women who were confined in the large
maternal and child health (MCH) centre in each
area.

Stool examinations verified that no one at the
MCH centre in the non-endemic area was shedding
liver fluke eggs, while about two-thirds of the stools
of potential study volunteers in the endemic area
MCH centre were positive for fluke eggs. Only
fluke-positive women in the endemic area were
invited to join the study. Informed verbal consent
was obtained from all study volunteers. The intake
interviews and initial collection of 10 ml of venous
blood were carried out at the MCH centres just prior
to insertion of the IUD (Lippes Loop) or to injection
of the first 150 mg of DMPA, or on the morning of,
or the day after, the sterilization procedure was
performed. For most of the women, these pro-
cedures took place within the first 3 days after
delivery.
DMPA users were seen for repeat injections every

3 months, while control group (IUD and steriliz-
ation) subjects were interviewed every 6 months.
Repeat venous blood samples and follow-up health
information were obtained at 6, 12, and 18 months
postpartum from all women, either at the MCH
centres or at the subject's home if she failed to
return for her scheduled appointments. Blood speci-
mens were not generally collected from subjects
after an overnight fast. Almost all sera, however,
were collected at least 2 hours postprandially. Study
intake occurred between January and July 1975 and
the 18-month follow-up visits were completed by
February 1977. Between 175 and 225 women were

recruited into each study group and, as expected,
drop-outs from the study reduced the sample size at
18 months to 197 (47 %) of the 420 DMPA
subjects, and to 180 (48%) of the 375 control
subjects who entered the study. There were no
statistically significant differences in sociodemo-
graphic characteristics or initial postpartum blood
test values between the women who remained in the
study and those who dropped out. Very few of the
DMPA subjects discontinued use of the chosen
method because of medical reasons, and in no case
was there objective clinical or laboratory evidence of
liver dysfunction.
The laboratory procedures were discussed in

detail in the previous paper (4). Briefly, haematocrit
values were determined at the MCH centres.
Following serum separation, the frozen serum was
shipped regularly to Bangkok where the biochemical
tests were run over the succeeding few days.
Laboratory personnel performing the tests were
unaware of the subject's study group or of any
previous results obtained for the subjects. Aspartate
aminotransferase-EC 2.6.1.1 (also known as
serum glutamic oxaloacetic transaminase, SGOT),
alanine aminotransferase-EC 2.6.1.2 (also known
as serum glutamic pyruvic transaminase, SGPT),
isocitrate dehydrogenase (ICDH)-EC 1.1.1.42,
and alkaline phosphatase determinations were
performed with the LKB 8600 Reaction Rate
Analyzer. Total bilirubin, cholesterol and trigly-
cerides determinations were performed manually by
spectrophotometer. All tests utilized reagent kits
from Boehringer Mannheim GMBH and strict quali-
ty control procedures were constantly maintained.

Standard statistical analyses and stepwise multiple
regression outputs were obtained with the SPSS
programs. Additional statistical procedures
performed manually included, where appropriate,
the paired t-test; multivariate profile analysis for re-
peated measurements for two independent groups
(5); and adjustment of means for the contribution of
significant independent covariables (as determined
from the multiple regression analyses) with compari-
son of the adjusted means (6). Although most of the
individual biochemical test distributions were not
normally distributed, the distributions of the differ-
ences between paired values were close to normality.

RESULTS

The mean age and parity and standard deviations
at the time of intake are shown in Table 1 for the
subjects in the four study groups who were followed
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Table 1. Age and number of living children at intake of
the samples of women followed through 18 postpar-
tum months

Fluke-positive,' Fluke-negative,'

DMPA Control DMPA Control

Sample size 108 106 89 74

Age: mean±SD 26.5±7.6 28.5±4.5b 25.5±4.1 26.7±3.7b

No. living children: 2.9 ± 2.0 3.9 ± 1.3c 2.4 ± 0.6 3.2 ± 1.0c
mean ± SD

I Fluke-positive refers to the subjects recruited in the fluke endemic
area who had definite liver fluke infestation. Fluke-negative refers to
subjects recruited in the non-endemic area.

b p< 0.05
c P<0.01

for the entire 18 months postpartum. The women in
the control groups are 1-2 years older and have, on

the average, about one more living child each than
the women in the DMPA groups; these differences
are statistically significant. They are due to the fact
that the large majority of women in the control
groups were sterilization subjects. The backgrounds
and relevant past medical histories were otherwise
similar for the 4 groups.
At each follow-up interview, a smaller proportion

of DMPA subjects than of control subjects
complained of health-related symptoms and the
fluke-positive subjects generally responded in a
similar way to the fluke-negative subjects. Table 2
illustrates this for subjective responses to some of
the questions asked at the 18-month interview.

Table 2. Percentages of women who gave positive
answers to selected health-related questions at 18
months postpartum

Fluke-positive' Fluke-negative,'
Category DMPA Control DMPA Control

(n= 108) (n= 106) (n = 89) (n= 74)

Nervousness increased 2 10 2 9

Tiredness increased 2 8 2 7

Nausea increased 2 3 2 1

Headaches increased 6 8 6 16

Weight gain 38 20 37 24

Weight loss 32 45 47 41

Appetite better 28 33 11 24

Appetite worse 12 20 2 16

' See footnote a to Table 1.

Table 3. Percentages of subjects who were menstrua-
ting at 6, 12, and 18 months postpartum

Fluke-positive,' Fluke-negative'
Postpartum

month DMPA Control DMPA Control
(n= 108) (n= 106) (n= 89) (n= 74)

6 27 47 26 41

12 17 54 6 69

18 17 84 16 87

See footnote a to Table 1.

There was a difference between the groups as
regards the proportion of subjects menstruating at 6,
12, and 18 months postpartum (Table 3). By 18
months after delivery, over 80% of the DMPA users
were amenorrhoeic whereas only about 15 % of the
control subjects were still amenorrhoeic at 18
months. The proportions, however, are not notably
different between the fluke-positive and the fluke-
negative groups. A large proportion of DMPA
subjects who were menstruating thought that their
flow was less than usual. The menstrual differences
between the DMPA and control groups cannot be
explained by differences in breast feeding perfor-
mances, since a comparable large majority of women
lactated in all groups.
The changes in haematocrit, bilirubin, and serum

enzyme levels over the 18 follow-up months,
together with the 95% confidence limits at each
examination, are shown graphically in Fig. 1. The
previous paper (4) had already demonstrated the
generally significant, but similar, changes that occur-
red in these test levels over the first 6 postpartum
months. Paired t-tests between data obtained at 6
and 12 months and between data obtained at 12 and
18 months indicated that haematocrit levels
continued to rise significantly over time and to a
similar extent in all four study groups. SGOT and
SGPT levels decreased significantly between 6 and
12 months for both fluke-positive groups. No other
changes were significant. The test means for the
DMPA groups are similar to or lower than those for
the corresponding control groups, except for biliru-
bin in the fluke-negative groups. The mean bilirubin
level in the fluke-negative DMPA group is higher
than that in the corresponding control group largely
because 4 women in the former group had border-
line high values between 17.1 and 20.5 pmol/litre
(1.0-1.2 mg/100 ml) at 12 and at 18 months,
whereas only 1 woman in the control group had a
level this high. Only 1 woman in the entire study had
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Fig. 1. Mean values and upper or lower 95% confidence intervals of haematocrit, bilirubin, SGOT, SGPT, and
ICDH values and body weight at intake and at 6, 12, and 18 months postpartum for the two fluke-positive and two
fluke-negative groups. The solid lines represent the DMPA groups while the broken lines represent the control
groups.
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FLUKE-POS. FLUKE-NEG.

Fig. 2. Mean levels and upper 95% confidence inter-
vals of alkaline phosphatase, cholesterol, and tri-
glycerides levels at 18 months postpartum in the
4 study groups, by lactation status. The cross-hatched
bars represent breast feeding subjects while the open
bars represent women not breast feeding.

a bilirubin value higher than 23.9 imol/litre
(1.4 mg/100 ml). No woman in any group developed
jaundice or symptoms suggestive of hepatic impair-
ment. Fig. 1 also shows that the change in body
weight was likewise small in all four study groups.

Stepwise multiple regression analyses were
computed for haematocrit, bilirubin, and the three
enzyme test values at 12 months, at 18 months, and
for the paired 6-12-month values and the paired
12-18-month values in each of the four groups. Six
independent variables were included in each analy-
sis: age, number of living children, weight, ponderal
index (height/3Vweigft), lactation status, and men-
struation status. Significant correlations occurred no
more frequently than one would expect by chance
alone. The maximum contribution of all six variables
could rarely account for more than 5 % of the
variance in the haematocrit, bilirubin, or enzyme
results.
Not surprisingly, alkaline phosphatase, choles-

terol, and triglycerides levels were significantly
correlated with lactation status. Fig. 2 shows the
mean values and 95% confidence limits for these
three tests in the four groups at 18 months, by
lactation status. Similar differential mean results
were present in the 12-month data. Alkaline phos-
phatase values are higher, while cholestrol and
triglycerides values are lower in mothers who were
breast feeding than in women who were not. The
triglycerides mean values are significantly different
for all four groups, but none of the mean values is
significantly different for the alkaline phosphatase
and cholesterol data. For the lipid tests, DMPA
users tended to have lower values at 18 months than
control subjects, whether or not they were breast
feeding. Fig. 3 shows the mean values of these three
tests at each postpartum collection time for women
who were still breast feeding at 18 months postpar-
tum. Numbers are too small to be able to show the
same curves for women who did not breast feed at
all. The alkaline phosphatase levels appear to be
similar, except that the levels in both DMPA groups
appear to have reached a plateau by 6 months, while
levels in both control groups were continuing to
decrease. For the cholesterol results, the fluke-
positive DMPA group had lower levels than its
control group throughout the follow-up period. Test
differences were not observed among the fluke-
negative groups. The multiple regression analyses
failed to account significantly for the observed
differences in the alkaline phosphatase and choles-
terol data.

In the multiple regression analyses, triglycerides
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levels and lactation status were significantly corre-
lated in all four groups at both 12 and 18 months.
Weight and age were additionally significant
contributory variables for the fluke-positive groups
at both times and weight alone was additionally
contributory for the fluke-negative groups. Over
20% of the total variance was accounted for by
these independent variables in each group. The
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Fig. 3. Mean values and upper or lower 95% confi-
dence intervals of alkaline phosphatase, cholesterol,
and triglycerides levels at intake and at 6, 12, and 18
months postpartum for subjects in the 4 study groups
who were breast feeding for the entire study period.

DMPA and the corresponding control group means
were adjusted by analysis of multiple covariance and
the significance of the difference between the
adjusted means determined (6). The results are
shown in Table 4. Despite the highly significant
contributions of the independent variables, the
adjusted means and standard errors are changed by
only a small amount, but each time the adjustment
reduced the difference between the DMPA and the
control group. The sizeable differences in the
adjusted means for the fluke-positive subjects at 12
and 18 months are only of borderline significance,
while the differences are clearly significant for the
adjusted fluke-negative means.
Another important way of analysing the data is to

utilize all the follow-up results obtained for a
particular blood test by each subject and then to
compare each of the summary DMPA group results
with its respective summary control group results.
Statistically this is equivalent to profile analysis of
repeated measurements with two independent
groups (5). In this way, the patterns (profiles) at 6,
12, and 18 months that are shown in Fig. 1 and Fig. 3
can be analysed together, provided that the analysis
of variance reveals that the two mean patterns are
statistically parallel. Because of the significant effect

C-l

S-

En

:4

C:r

04n

z
-J

¢4
¢1

S0
E

0
U

F-

cn

w

V-
834

T



INJECTABLE CONTRACEPTIVES

Table 4. Unadjusted and adjusted triglycerides means and standard errors (in
mg/100ml) at 12 and at 18 months

Fluke-positive,' Fluke-negative,'

Monthb Sinfb SiifDMPA Control SEb Signif. DMPA Control SEb Slegvneilf.

Unadjusted 91.8 108.2 7.6 70.7 84.4 5.7
12

Adjustedc 93.2 106.7 7.1 P= 0.06 71.2 83.8 5.5 P<0.05

Unadjusted 92.3 108.8 7.7 71.7 94.6 6.3
18

Adjusted' 93.5 107.6 7.1 P= 0.05 73.2 92.6 5.6 P= 0.01

See footnote a to Table 1.
b Standard error of the mean difference.
'Adjustment and tests of significance on adjusted DMPA and control group means by analysis of multiple

covariance technique (6). The independent variables adjusted for were: lactation status, weight and age for the
fluke-positive groups, and lactation status and weight for the fluke-negative groups.

of lactation status on some of the tests, the analyses
were restricted for comparability to subjects who
breast fed their babies. Table 5 shows the overall
mean and standard deviation results for each liver
and lipid function test in each group. Of major
importance to this study is the finding that the
patterns for the two fluke-positive groups and for
the two fluke-negative groups were statistically
parallel for each test, except alkaline phosphatase.
For each of the valid comparisons, the fluke-positive
DMPA group mean pattern was either not different
from, or significantly lower than, its control group
mean pattern. Similar results were obtained for the
fluke-negative groups, with the exception of
bilirubin.

DISCUSSION

The study design allowed comparisons to be made
both for longitudinal observations on each subject
over the 18 months follow-up and between DMPA
and control group subjects at each follow-up. The
reason for including the fluke-negative DMPA and
control groups was to determine whether any

significant difference between the fluke-positive
DMPA and its corresponding control group was due
to the interaction of the drug with the liver fluke, or

to a general effect of DMPA. Recruiting subjects in
the obstetrics wards was convenient and allowed the
rapid formation of groups in a similar postpartum
state.

Table 5. Means and standard deviations of the combined 6-, 12- and 18-month values
in the 4 study groups for each liver and lipid function test, including only women who
were still breast feeding at 18 months

Fluke-positive' Fluke-negativea

DMPA Control Signif. DMPA Control Signif.
(N = 86)b (N = 84)b level I (N = 68) b (N = 47) b level'

SGOT 16.2 ± 4.2 19.6 ± 8.5 P<0.005 15.1 ±3.4 17.3 ± 7.7 P<0.005

SGPT 11.0 ± 4.7 13.3 ± 9.2 P<0.05 10.5 ± 4.4 10.7 ± 6.8 NS

ICDH 2.9 ± 0.9 3.3 ± 1.7 P<0.05 2.9 ± 1.0 3.2 ±1.5 P<0.05

Bilirubin 6.8 ± 3.1 6.8 ± 3.8 NS 9.1 ±3.4 7.5 ± 2.9 P<0.005

Alkaline phosphatase 32.7 ± 10.4 34.8 ± 10.9 _d 31.8 ± 8.9 30.3 ± 8.4 _d

Cholesterol 4.1 ± 0.8 4.5 ± 0.8 P<0.005 4.6 ± 0.8 4.6 ± 0.7 NS

Triglycerides 1.0 ± 0.5 1.2 ± 0.6 P<0.005 0.8 ± 0.3 0.9 ± 0.4 P<0.005

a See footnote a to Table 1.
b Sample sizes are slightly lower for some of the tests owing to missing values.
'As determined from profile analysis of variance (5); NS = not significant (P>0.05).
d Comparison cannot be validly made because the two group mean patterns are statistically not parallel.
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The study results are reassuring. Clinically, the
DMPA users maintained their health at least as well
as the corresponding control subjects (Table 2) and
fluke infestation did not alter the pattern of men-
strual irregularities and amenorrhoea (Table 3)
frequently observed with DMPA use. It is interest-
ing to note that, despite the major difference
between the DMPA groups and the corresponding
control groups in the proportions menstruating,
there are no differences in haematocrit levels
between the comparison groups (Fig. 1). Although
detailed information was not collected on the breast
feeding and weaning practices, the data indicate that
DMPA did not interfere qualitatively with lactation.
In addition, no lactation-related complaints were
ever mentioned by any of the large majority of
DMPA users who chose to breast feed for at least
18 months. This is in agreement with most reports in
the literature (7). The small but similar changes in
body weight among the comparison groups (Fig. 1)
is noteworthy since most studies have reported
significant weight gain with DMPA use (7). Our
findings are probably attributable to the normal post-
partum weight loss experienced by lactating women.
The liver function test results show no evidence of

an adverse effect of DMPA use or of any negative
interaction between DMPA use and liver fluke
infestation. In the fluke-positive DMPA group,
SGOT, SGPT, ICDH, and bilirubin values were
equivalent to or even lower than those in the fluke-
positive control group. The same was true for the
fluke-negative groups, except for the bilirubin levels
which were significantly higher in the DMPA group
than in the control group (Table 5). Since no subject
had clearly abnormal bilirubin results, the signifi-
cance of this finding is obscure. The alkaline phos-
phatase results, while influenced by lactation status,
also show no evidence of adverse effects in fluke-
infested DMPA users (Fig. 3). Although the DMPA
group patterns differ from the control group
patterns, the alkaline phosphatase results at

18 months in the DMPA groups are quite similar to
those in the corresponding control groups.

In an earlier metabolic study in non-postpartum,
non-lactating urban Thai women it was found that
cholesterol and triglycerides levels were significantly
decreased after 12 months of DMPA use (8). In the
present study, we obtained similar results in fluke-
infested, rural, lactating Thai women, but among
fluke-negative women using DMPA there was no
fall in cholesterol levels (Fig. 3).

It seems clear that DMPA use is associated with
lower triglycerides levels and the effect is indepen-
dent of liver fluke infestation or breast feeding
(Fig. 2 and 3). The multiple regression and
covariance analyses indicated that the combined
effects of covariables such as lactation, age, and
weight could account for only a relatively small
amount of the differences in triglycerides levels
between the DMPA groups and the corresponding
control groups (Table 4), and the profile analysis on
the lactating women (Table 5) confirmed the signifi-
cance of the lower triglycerides levels among DMPA
users. Since the blood specimens were not necess-
arily collected from fasting subjects the triglycer-
ides distributions probably have inflated standard
deviations. However, any effect related to the use of
non-fasting values should be present in each group
and thus should not affect the validity of the DMPA
versus control group comparisons.

It should be pointed out that the marked similarity
in results between the study groups is probably a
reflection of the homogeneity of the rural popu-
lations sampled in terms of their cultural, socio-
demographic, and health backgrounds and their
postpartum status at intake. These are not draw-
backs. On the contrary, they allow us to conclude
that DMPA used immediately postpartum did not
adversely affect the health status or the biochemical
indicators of liver and lipid function in rural Thai
women, with or without liver fluke infestation, over
a period of 18 months.
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L'EFFET DE L'ACETATE DE MEDROXYPROGESTERONE UTILISE COMME CONTRACEPTIF-RETARD INJECTABLE
CHEZ DES FEMMES THAI PORTEUSES DE LA DOUVE DU FOIE: RESULTATS DEFINITIFS

L'effet d'un contraceptif-retard, I'acetate de m6droxy-
progesterone (DMPA), injecte tous les 3 mois, sur la
fonction hepatique et les lipides a 6te etudid chez des
femmes Thai porteuses ou non porteuses de la douve du
foie (Opisthorchis viverrini).

L'administration de DMPA a commenc6 immediatement
apres l'accouchement et l'on a constitue un groupe temoin
avec des femmes ayant accepte la pose immediate d'un
sterilet ou une intervention pour sterilisation. Le suivi
complet des patientes pendant 18 mois a porte sur
2 groupes, l'un comportant 108 patientes traitees par le
DMPA + 106 temoins porteuses de douve du foie, l'autre
sur 89 patientes traitees + 74 temoins non porteuses de
douve. Aucune femme de ces groupes n'a presente de
signes ou de symptomes de maladie hepatique et les
patientes traitees au DMPA ont fait etat de moins de
problemes de sante que les temoins au cours de cette
periode. Plus de 80% des utilisatrices de DMPA apparte-

nant aux deux groupes ont presente une amenorrh&e
18 mois apres I'accouchement contre environ 15% parmi
les temoins. Dans leur grande majorite, les femmes de
chaque groupe ont continue a allaiter leurs enfants au sein
pendant toute 1'etude sans doleances particulieres. Les taux
de bilirubine totale, d'aspartate-aminotransf6rase, d'ala-
nine-aminotransferase, d'isocitrate-deshydrog6nase et de
phosphatase alcaline au bout de 6, 12 et 18 mois etaient
generalement egaux ou plus faibles dans les groupes a
DMPA que dans les groupes temoins respectifs. Les taux
de cholest6rol etaient sensiblement reduits chez les sujets
recevant du DMPA et porteuses de douve, de meme que
les triglyc6rides seriques chez les groupes a DMPA par
rapport a leurs temoins tout au long de la p6riode d'obser-
vation. Nous en concluons que, pendant les 18 mois
d'utilisation, le DMPA n'a pas provoqu6 d'effets dele'tres
sur la sante ni les constantes me'taboliques de femmes
porteuses ou non porteuses de douve du foie.
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