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NOTA DO EDITOR
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ORIGINAL

SCINTIGRAPHIC ASSESSMENT OF GASTROESOPHAGEAL
REFLUX IN WHEEZING BABIES

CINTILOGRAFIA PARA PESQUISA DE REFLUXO
GASTRO-ESOFAGICO EM BEBES CHIADORES

Elba Cristina S& de Camargo ETCHEBEHERE'
Maria Angela RIBEIRO?

Allan Oliveira SANTOS'

José Dirceu RIBEIRO?

Celso Dario RAMOS'

Mariana da Cunha Lopes LIMA!

Edwaldo Eduardo CAMARGO!

Antonio CONDINO-NETO?

ABSTRACT

Objective

Evaluate the role of scintigraphy in the assessment of post-prandial gastro-esophageal
reflux in wheezing babies.

Methods

Thirteen wheezing babies with post-prandial gastroesophageal reflux (10 males
and 3 females; mean age 11 months; mean weight 11.6kg) were studied (Group
1). Patients were treated with 0.2mg/kg of cisapride, 3 times a day during 4 to 8

1 Servico de Medicina Nuclear, Departamento de Radiologia, Faculdade de Ciéncias Médicas, Universidade Estadual de Campinas. Caixa
Postal 6142, Cidade Universitaria, Bardo Geraldo, Campinas, SP, Brasil. Correspondence to/Correspondéncia para: E.C.S.C. ETCHEBEHERE.
E-mail: <elba@mn-d.com>.

2 Servico de Fisioterapia, Departamento de Pediatria, Faculdade de Ciencias Médicas, Universidade Estadual de Campinas. Campinas, SP,
Brasil.

3 Departamento de Pediatria, Faculdade de Ciéncias Médicas, Universidade Estadual de Campinas. Campinas, SP, Brasil.
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months (average: 6 months). Post-prandial gastroesophageal reflux was
diagnosed by medical history, physical examination, and scintigraphy. Twelve
wheezing babies with physiologic post-prandial gastroesophageal reflux (6 males
and 6 females; mean age 8.7 months; mean weight 10.7kg) were included as a
comparative group (Group 2). Patients were submitted to scintigraphies using
18.5 MBq of **mTc-sulfur colloid. Post-prandial gastroesophageal reflux episodes
were evaluated according to the esophageal regions. The total duration time of
post-prandial gastroesophageal reflux episodes was recorded (seconds). Post-
prandial gastroesophageal reflux was considered physiologic when the total
duration time of post-prandial gastroesophageal reflux episodes was lower than
8 seconds and limited to the distal esophagus. The patients were submitted to
two scintigraphies: a baseline scintigraphy, performed before cisapride therapy
and a follow-up scintigraphy, performed after cisapride therapy.

Results

There was a statistically significant reduction in the total duration time of post-
prandial gastroesophageal reflux episodes in the upper and middle esophageal
regions in the follow-up scintigraphy studies compared to baseline scintigraphy.
There was a also a reduction in the total duration time of post-prandial
gastroesophageal reflux episodes in the distal esophageal regions in the follow-
up scintigraphy studies when compared to baseline scintigraphy, however, this
reduction was not statistically significant. The total duration time of post-prandial
gastroesophageal reflux episodes in the distal esophageal region was significantly
higher in Group 1 as compared to Group 2.

Conclusion

Scintigraphy is a non-invasive, easy to perform method for determining the
reduction of post-prandial gastroesophageal reflux in wheezing babies. This
method, due to the low radiation dose, can be performed repeatedly, in order to
attain a proper evaluation of post-prandial gastroesophageal reflux.

Indexing terms: wheezing baby syndrome, gastroesophageal reflux, radionuclide
imaging.

RESUMO

Objetivo

Avaliar o papel da cintilografia na pesquisa de refluxo gastro-esofagico pdés-prandial
em bebés chiadores.

Meétodos

Treze bebés chiadores com refluxo gastro-esofagico pdés-prandial (10 masculinos
e 3 femininos; média de idade 11 meses, peso médio 11,6kg) foram estudados
(Grupo 1). Os pacientes foram tratados com 0,2mg/kg de cisaprida, 3 vezes por
dia, por 4 a 8 meses (média 6 meses). Refluxo gastro-esofdgico pds-prandial foi
diagnosticado através da histdria clinica, exame fisico e cintilografia. Doze bebés
chiadores com refluxo gastro-esofégico pds-prandial fisioldgico (6 masculinos, 6
femininos; média de idade 8,7 meses; peso médio 10,7kg) foram incluidos como
grupo comparativo (Grupo 2). Pacientes foram submetidos a cintilografias usando
18,5MBq de coldide-*"Tc. Refluxo gastro-esofdgico pés-prandial foi avaliado
de acordo com a regido do eséfago. O tempo total de episédios de refluxo
gastro-esofdgico pés-prandial foi determinado (em segundos). O refluxo gastro-
-esofdgico pos-prandial foi considerado fisiolégico quando o total duration time
of post-prandial gastro-esophageal reflux episodes foi menor que 8 segundos, e
restrito ao terco distal do eséfago. Os pacientes foram submetidos a duas
cintilografias: uma cintilografia basal, realizada antes da terapia com cisaprida, e
uma cintilografia apds tratamento com cisaprida.

Rev. Ciénc. Méd., Campinas, 14(1):7-14, jan./fev., 2005
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Resultados

Houve uma reducgédo significativa do total duration time of post-prandial
gastro-esophageal reflux episodes nas porcées superior e média do eséfago nos
estudos de cintilografia, apos tratamento, quando comparados com os estudos
de cintilografia basal. Houve também uma reducéo no total duration time of
post-prandial gastro-esophageal reflux episodes na regido distal do eséfago
nos estudos de cintilografia, apdés tratamento, quando comparados com os
estudos de cintilografia basal, porém esta reducédo nao foi significativa. O total
duration time of post-prandial gastro-esophageal reflux episodes no terco distal do
esbéfago foi significativamente maior no Grupo 1 quando comparado ao Grupo 2.

Conclusao

A pesquisa de refluxo gastro-esofdgico através da cintilografia é um método
de facil execucdo, nao invasivo e capaz de determinar a reducdo no refluxo
gastro-esofagico pos-prandial em bebés chiadores. Este método, devido a baixa
dose de radiagdo, pode ser repetido diversas vezes para a avaliacdo adequada do
refluxo gastro-esofagico pos-prandial.

Termos de indexacdo: sindrome do bebé chiador, refluxo gastroesofagico,

cintolografia.

INTRODUCTION

Nearly 25% of infants present recurrent
wheezing. Risk factors for wheezing include
bronchospasms, excess secretions and inflammation.
Common etiologies are allergies, viral infection,
gastroesophageal reflux (GER), foreign bodies and
extrinsic compression of the airways'.

Gastroesophageal reflux may present itself as
regurgitation of saliva or food. The term
gastroesophageal reflux disease (GERD) covers a wide
spectrum of disorders caused by GER. The frequency,
topography, and duration of GER episodes indicate
the difference between physiological or pathological
GER. Characteristics of pathological GER are the
increased frequency, intensity and duration of GER
episodes, resulting in damage to the esophagus or
respiratory tract?. Uncontrolled respiratory disease,
as well as wheezing, is often caused by frequent
disorders of the lower esophageal sphincter?. The
high prevalence of GER in wheezing babies is not
just a casual association. GER may cause or worsen
bronchial obstruction due to aspiration, vagal reflex
and increased bronchial reactivity.

Esophageal pH monitoring is considered a gold
standard method for diagnosing GER?. However, this
method is invasive and expensive. Alternatively, GER

can also be investigated by non-invasive and
cost-effective diagnostic methods, such as barium
swallow study, scintigraphy or ultrasound*. The
present study evaluates the role of scintigraphy in
the assessment of post-prandial GER in wheezing
babies

Treatment of GER involves clinical and, less
frequently, surgical management, aiming at a
reduction of aggressive factors that cause GER, and
an increase of protective factors of the esophageal
mucosa. Cisapride, a benzamide used for GER
treatment, was selected for this study. It causes the
release of acetylcholine at post-ganglionic nerve
terminals in the gastrointestinal tract, increases
contraction of stomach and esophageal muscles, and
eventually, increases the tonus of the lower
esophageal sphincter, leading to an acceleration of
gastric emptying®®.

METHODS

Patients And Clinical Protocol

The study included 25 patients diagnosed for
the wheezing baby syndrome. The clinical criteria
for diagnosing the wheezing baby syndrome,
consisted of age and frequency of episodes: patients

Rev. Ciénc. Méd., Campinas, 14(1):7-14, jan./fev., 2005
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should be above 3 months old, and have had at least
3 episodes of wheezing, or one continuous episode,
for more than 30 days’. All patients underwent routine
clinical and laboratory tests (hemogram, serum IgA,
IgG, IgM and IgkE, Mantoux test, and sweat sodium
and chloride measurement).

Patients were then investigated for GER by
scintigraphy. They were classified in two groups:
Group 1 included 13 wheezing babies with pathologic
post-prandial GER (10 males and 3 females; mean
age 11 months; mean weight 11.6kg). Group 2
included 12 wheezing babies with physiologic
post-prandial GER (6 males and 6 females; mean
age 8.7 months; mean weight 10.7kg).
Physiologic post-prandial GER was diagnosed when
the total duration time of GER was lower than 8
seconds and limited to the distal esophagus?.

Group 1 patients with pathologic post-prandial
GER were treated with 0.2mg/kg of cisapride, 3 times
a day during 4 to 8 months (average: 6 months).
They were submitted to two scintigraphies. The first
scintigraphy, or baseline scintigraphy (BS), was
performed before cisapride therapy. The second
scintigraphy, or follow-up scintigraphy, was performed
up to 48 hours after discontinuation of cisapride
therapy. Group 2 patients with physiologic post-
prandial GER did not receive cisapride, and were
submitted to baseline scintigraphy only.

All patients used inhalation with fenoterol
during bronchial obstruction crisis. The use of inhaled
bronchodilators occurred only for short periods of
time. Exclusion criteria consisted of cisapride
contraindication; use of systemic glucocorticoids or
bronchodilators; malnutrition; low stature or weight;
chronic diseases such as congenital infection,
tuberculosis, cystic fibrosis, cardiac disorders, primary
or secondary immunodeficiency, genetic disorders,
mental retardation; pneumatocele; pleural effusion;
acute respiratory insufficiency; pulmonary abscess.

All studies were performed after parental or
guardian written consent. The Medical School Ethics
Committee approved the protocol in accordance to
Brazil’s Ministry of Health Resolution 196/96, and to
the Helsinki Convention.

SCINTIGRAPHICSTUDY

A new acquisition protocol for assessing
post-prandial GER was developed. Patients were
required to fast during 4 hours, and then, they were
given milk containing 18.5MBgq of *™Tc-sulfur colloid.
Patients being in supine position, sequential images
of the thorax and upper abdomen were performed
with a low-energy all-purpose collimator, every 2
seconds during 15 minutes, making a total of 450
images, thus obtaining a highly sensitive method for
detection of post-prandial GER.

Static images of the same regions were
performed 4 and 24 hours after the ingestion of the
radiopharmaceutical beverage, to evaluate
pulmonary aspiration. A radioactive marker was used
to locate the sternum notch and xiphoid process, and
thus determine the esophagus area. Regions of
interest were included in the entire esophagus
area, which was then divided into three portions
(lower, middle, and upper portions of the esophagus).
Time/activity curves of the lower, middle, and upper
portions of the esophagus were generated.

Post-prandial GER episodes were evaluated
according to location (lower, middle, upper portions
of the esophagus) and duration.

The duration time of all the post-prandial GER
episodes (TTGER) were summed up for each
esophageal region (lower, middle, upper) and the
result was expressed in seconds as TTGER. The TTGER
in the lower esophagus was expressed as the sum of
the post-prandial GER duration times in all three
regions (lower, middle and upper regions); the TTGER
in the middle esophagus was expressed as the sum
of the post-prandial GER times in the lower and
middle regions and the TTGER in the upper esophagus
was expressed as the sum of the post-prandial GER
times only in this portion of the esophagus.

When the TTGER was less than 8 seconds,
post-prandial GER was considered as physiologic and
supposed to be limited to the distal esophagus.

Comparisons were established by paired or
unpaired Student’s t-tests, as indicated. Significance
level was considered with values lower than 5%
(p<0.05).

Rev. Ciénc. Méd., Campinas, 14(1):7-14, jan./fev., 2005
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RESULTS ANDDISCUSSION

Group 1 patients presented a significant
reduction on TTGER in the upper and middle
esophageal regions in the FU studies compared to
BS (p<0.05; paired Student’s t-test). They also
presented a reduction on TTGER in the distal
esophageal regions; however, such reduction was
not statistically significant (p>0.05, paired Student’s
t-test) (Figures 1 and 2).

Compared to group 2, group 1 presented a
significantly higher TTGER in the distal esophageal
regions (p<0.05; Student’s t-test), even after cisapride
therapy (p<0.05; Student’s t-test) (Figure 3).

The static images, performed at 4 and 24
hours, did not show radiotracer accumulation in the
lung fields, therefore indicating that none of the
patients presented pulmonary aspiration.

This investigation has shown that the TTGER
in the different esophageal regions is inversely
proportional to the distance to the lower esophageal
sphincter (LES) in both studies (BS; FU). This
observation has not been clearly understood in terms
of the pathogenesis of post-prandial GER, and even
studies with pH probe have not been able to explain
which is more detrimental to the patients: several
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post-prandial GER episodes confined to the lower
esophagus or a few GER episodes that reach the
upper esophagus.

Cisapride accelerates gastric emptying, thus
lowering the probability of post-prandial GER. In this
group of patients, FU exams were performed still
under the effect of cisapride. Thus, one has to
consider that, in addition to the spontaneous
maturation of the lower esophageal sphincter (LES),
cisapride probably helped to reduce the TTGER,
particularly in the upper and middle esophagus.
These findings demonstrated a peculiar clinical
situation, namely a reduction of post-prandial GER
episodes in the upper esophagus, a region where
wheezing, even though secondary to aspiration, is
more frequent®.

Physiologic post-prandial GER, which may
occur during two hours after a meal, is a normal
phenomenon in infants below the age of 1 year.
Scintigraphy is a post-prandial test that can detect
both physiological and pathological post-prandial
GER, thus helping the health professional to decide
on the treatment and choices of medication, without
the need for any other diagnostic method.
Scintigraphy is not invasive'®'", there is no need for
sedation, is well tolerated, and rapidly performed.

- BER

FU Gll

Lower Esophageal Region

Figure 1. Mean TTGER for each portion of the esophagus in the baseline and follow-up scintigraphy studies.
Note: BS= baseline scintigraphy; FU= follow-up scintigraphy; TTGER= total time of post-prandial gastro-esophageal reflux.
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12 E.C.S.C.ETCHEBEHERE etal.

Scintigraphy may also be used for prolonged periods
of time without increasing exposure to radiation,
consequently being a decisive method of assessing
the effect of drugs for GER therapy'?'3. Quantification
of GER episodes and evaluation of GER
characteristics, such as volume and clearance time,
can be determined by scintigraphy, as well as
pulmonary aspiration can be diagnosed by the same
method'2. Latini et al.> emphasized that scintigraphy
could be considered effective and reliable for

diagnosing post-prandial GER. In this study, post-
prandial GER diagnosis was based on history, physical
examination and scintigraphy.

Some authors™ "> consider scintigraphy better
than pH probe monitoring for post-prandial GER
diagnosis, while others claim that the opposite is
true’®. Vandenplas et al."” compared scintigraphy with
pH monitoring in 65 newborns; they considered both
procedures useful in investigating post-prandial GER,
even though the two techniques explore differently

Figure 2. (A) BS demonstrating GER. (B) FU of the same patient showing a global reduction of the GER.
Note: BS= baseline scintigraphy; GER= gastro-esophageal reflux; FU= follow-up scintigraphy.
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Portions of the Esophagus

Figure 3. Mean TTGER for the lower esophageal region in the BS and FU studies and in group 2.
Note: TTGER= total time of post-prandial gastro-esophageal reflux; BS= baseline scintigraphy; FU= follow-up scintigraphy;
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SCINTIGRAPHY FOR GASTROESOPHAGEAL REFLUX 13

the reflux phenomenon differently. The enormous
difference between these techniques raises
controversies. The above study' compared these
techniques during the post-prandial period and
demonstrated that scintigraphy was more sensitive
in detecting post-prandial GER. This can be explained
by the fact that the stomach is distended and its pH
neutralized by the ingested meal, which means that
post-prandial GER is detected by scintigraphy and
not by pH monitoring, which is unable to detect
neutral GER. Scintigraphy does not depend on the
pH of the gastric content to detect post-prandial GER.
These authors concluded that pH monitoring, besides
being an invasive method, has other disadvantages
such as its high cost, the frequently required
hospitalization, its indirect measurement of GER, its
incapacity to determine the extent of the GER or to
detect pulmonary aspiration. Karaman et al.'®
evaluated 82 wheezing children and detected GER
in 21.9% of them. They concluded that although
esophageal pH monitoring has been reported to be
the best technique in the evaluation of GER,
scintigraphy is very sensitive in the evaluation of
children with recurrent wheezing, since it is a non-
invasive and easily applicable method.

Ultrasound is a new method for detection of
GER episodes, which measures the opening of the
LES. However, the method is not quantitative, it
cannot determine the extent of the GER episodes in
the esophagus, and is not able to detect pulmonary
aspiration’. Some authors propose a combination
of diagnostic modalities to diagnose GER in young
children?®.

The wheezing baby syndrome and GERD
continue to draw a great deal of interest, as there
are factors that still have to be clarified. The cause
and effect relationship between these conditions is
still a controversial topic, and the mechanisms
involved have to be identified.

Scintigraphy is a non-invasive and sensitive
method for detecting post-prandial GER episodes. The
acquisition protocol performed in this study, with a
total of 450 images, is a highly sensitive and fast
method for detection of post-prandial GER, a major

advantage when studying children. Due to its low
radiation dose, scintigraphy can be performed
repeatedly in wheezing babies. We conclude that
this modified scintigraphy protocol was effective for
assessing post-prandial GER, making it a suitable
protocol for diagnostic and research purposes,
regarding gastric motility or lower esophageal
sphincter physiology.

ACKNOWLEDGEMENTS

The authors thank Janssen-Cilag of Brazil for
donating Cizapride.

REFERENCES

1. Martinez FD, Wright AL, Taussig LM, Holdeberg CJ,
Halonen M, Morgan WJ, et al. Asthma and wheezing
in the six years of life. N Engl J Med. 1995;
332(3):133-8.

2. Vandenplas Y, Ashkenazi A, Belli D, Boige N, Bouguet
J, Cadranel S, et al. A proposition for the diagnosis
and treatment of gastroesophageal reflux disease in
children: a report from a working group on
gastroesophageal reflux disease. Eur J Pediatr. 1993;
152(9):704-11.

3. Hegar B, Vandemaele K, Arana A, Vandenplas Y.
Oesophageal pH monitoring in infants: Elimination
of gastric buffering does not modify reflux index. J
Gastroenterol Hepatol. 2000; 15(8):902-5.

4. Meyers W, Roberts CC, Johnson DG, Herbst JJ. Value
of tests for evaluation of gastroesophageal reflux in
children. J Pediatr Surg. 1985; 20(5):515-20.

5. Vandenplas Y, Deneyer M. Gastroesophageal reflux
incidence and respiratory dysfunction during sleep
in infants: Treatment with cisapride. J Pediatr
Gastroenterol Nutr. 1989; 8(1):31-6.

6. Bohets H, Lavrijsen K, Hendrickx J, van Houdt J, van
Genechten V, Verboven P, et al. Identification of the
cytochrome P450 enzymes involved in the metabolism
of cisapride: In vitro studies of potential co-medication
interactions. Br J Pharmacol. 2000; 129(8):1655-67.

7. Rozov T, Bresolin AMB. A sindrome do lactente
chiador. In: Sampaio MMSC, Grumach AS. Alergia e
imunologia em pediatria. Sdo Paulo: Sarvier; 1992.
p.51-9.

8. Habibian RM, Tedeschi AA. Imaging of the
gastrointestinal tract. In: Sandler MP, Patton JA, Shaff
MI, Powers TA, Partain CL. Correlative Imaging.

Rev. Ciénc. Méd., Campinas, 14(1):7-14, jan./fev., 2005



14

10.

11.

12.

13

14.

E.C.S.C.ETCHEBEHERE et al.

Nuclear medicine, magnetic resonance, computed
tomography, ultrasound. Baltimore: Williams &
Wilkins; 1992. p.445-80.

Brown P. Medical management of gastroesophageal
reflux. Curr Opin Pediatr. 2000; 12(3):247-50.

Fisher RS, Malmud LS, Roberts GS, Milmoe, G.
Gastroesophageal scintiscanning to detect and
quantify gastroesophageal reflux. Gastroenteroloy.
1976; 70(3):301-8.

Seibert JJ, Byrne WJ, Euler AR, Latture T, Leach M.
Gastroesophageal reflux: the acid test, scintigraphy
or pH probe? Am J Roentgenol. 1983; 141(1):
1087-90.

Tolia V, Kuhns LR, Kauffman RE. Comparison of
simultaneous esophageal pH monitoring and
scintigraphy in infants with gastroesophageal reflux.
Am J Gastroenterol. 1993; 88(5):661-4.

Latini G, Del Vecchio A, De Mitri B, Giannuzzi R, Presta
G, Quartulli L, et al. Scintigraphic evaluation of
gastroesophageal reflux in newborn. Pediatr Med
Chir. 1999; 21(3):115-7.

Orenstein SR, Klein HA. Scintigraphy versus pH probe
for quantification of pediatric gastroesophageal
reflux: A study using concurrent multiplexed data and
acid feeding. J Nucl Med. 1993; 34(8):1228-34.

15.

16.

17.

19.

20.

McVeagh P, Howman-Giles R, Kemp A. Pulmonary
aspiration studied by radionuclide milk scanning and
barium swallow roentgenography. Am J Dis Child.
1987; 141(8):917-21.

Swischuk LE, Fawcett HD, Hayden CK Jr, Isenberg JN.
Gastroesophageal reflux: How much imaging is
required? Radiographics. 1988; 8(6):1137-45.

Vandenplas Y, Derde MP, Piepsz A. Evaluation of reflux
episodes during simultaneous esophageal pH
monitoring and gastroesophageal reflux scintigraphy
in children. J Pediatr Gastroenterol Nutr. 1992;
14(3):256-60.

.Karaman O, Uzuner N, Degirmenci B, Uguz A, Durak

H. Results of the gastroesophageal reflux assessment
in wheezy children. Indian J Pediatr. 1999; 66(3):
351-5.

Le Dosseur P, Moutounet L, Eurin D, Monroc M, Dacher
JN. Ultrasonography of the esophagus in children.
Ann Radiol. 1994; 37(7-8):494-9.

Patwari AK, Bajaj P, Kashyp R, Anand VK, Gangil A,
Jain A, et al. Diagnostic modalities for
gastroesophageal reflux. Indian J Pediatr. 2002;
69(2):133-6.

Recebido para publicacdo em 18 de fevereiro de 2003 e aceito
em 14 de outubro de 2004.

Rev. Ciénc. Méd., Campinas, 14(1):7-14, jan./fev., 2005



ORIGINAL

LEIDEN FACTOR V AND G20210A IN RECURRENT
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ABSTRACT

Objective

Fetal losses and other pregnancy complications have been associated with
maternal thrombosis. Inherited thrombophilia factors are possible causes for
these events. To evaluate the association between inherited thrombophilia and
gestational losses.

Methods

A retrospective cohort study included 42 women patients at the Hematology
ambulatory, who were carriers of Leiden factor V (Group 1) and 94 women without
this factor, patients at the Family Planning ambulatory (Group 2). Personal history
of gestational losses and personal and familiar history of thromboembolic disease
were investigated on clinical charts and by phone interviews. Descriptive analyses

1 Departamento de Tocoginecologia, Faculdade de Ciéncias Médicas, Universidade Estadual de Campinas. Rua Alexander Fleming, 101,
13084-881, Campinas, SP, Brasil. Correspondéncia para/Correspondence to: R. ZACCARIA. E-mail: <egle@unicamp.br>.
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were carried out by using frequency tables, and position and dispersion
measurements. To check for associations or to compare proportions, the
Chi-square or the Fisher exact tests were used.

Results

There were no statistical differences between studied groups on the occurrence
of stillbirth. In Group 1, of 109 pregnancies, 26.6% ended as abortion. In Group
2, of 226 pregnancies, 9.6% ended as abortion (p<0.0001). Women from Group
1 had a higher prevalence of recurrent abortion and familiar history of
thromboembolic events (p<0.0001). They were heterozygous Leiden factor V
carriers, and three of them were also carriers of heterozygous G20210A mutation
in prothrombin gene.

Conclusion

The frequency of spontaneous abortion and recurrent abortion was higher in
carriers of inherited thrombophilic factors, and these women showed a higher
tendency to personal thromboembolic events.

Indexing terms: spontaneous abortion, Leiden factor V, stillbirth, prothrombin,
thrombophilia.

RESUMO

Objetivo

A perda fetal e outras complicacées da gravidez foram associadas a trombose
materna. Fatores de trombofilia hereditéria sdo as possiveis causas destes eventos.
Estudar a associacdo entre trombofilia hereditaria e perda gestacional.

Métodos

Foi realizado um estudo de coorte retrospectiva com controle externo, que incluiu
42 mulheres portadoras do fator V de Leiden, pacientes do Ambulatério de
Hematologia (Grupo 1) e 94 mulheres sem este fator, atendidas no Ambulatorio
de Planejamento Familiar (Grupo 2). Antecedentes pessoais de perdas gestacionais
e doenca tromboembdlica, assim como antecedentes familiares de doenca
tromboembdlica, foram investigados durante consultas médicas e através de
entrevistas por telefone. Para a anélise descritiva, utilizaram-se tabelas de
freqliéncia e medidas de posicdo e dispersao. Para avaliar as associacées, foram
utilizados os testes de Qui-quadrado e o Teste Exato de Fisher.

Resultados

Néo houve diferenca significativa entre os grupos estudados, quanto a ocorréncia
de natimortalidade. No Grupo 1, de 109 gestacées, 26,6% terminaram em aborto.
No Grupo 2, de 226 gestacdes, 9,6% terminaram em aborto (p<0,0001). As
mulheres do Grupo 1 apresentaram maior prevaléncia de aborto recorrente e
histéria familiar de fenémenos tromboembdélicos (p<0,0001). Todas eram
portadoras do fator V de Leiden heterozigoto, trés delas também apresentavam a
mutagdo G20210A heterozigota no gene da protrombina.

Conclusao

A freqiéncia de aborto espontineo e recorrente foi maior em portadoras de
fatores de trombofilia hereditaria, mulheres que apresentaram maior tendéncia
aos eventos tromboembdlicos.

Termos de indexacdo: aborto espontadneo, fator V de Leiden, natimortalidade,
protrombina, trombofilia.
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INTRODUCTION

The association between pregnancy loss and
thrombopbhilia has increasingly become a subject of
interest in medical research worldwide. With regard
to recurrent abortion, this association has been
clearly demonstrated in the literature'2.

Thrombophilia is defined as a tendency to
thrombosis, which may occur in young patients and
at unusual sites. Such condition may be classified as
either of two types: the acquired or the inherited
type. Factors such as anticardiolipin antibody and
lupus anticoagulant are prominent in the acquired
type of thrombophilia®. Hereditary thrombophilia, a
genetically determined propensity to venous or arterial
thromboembolism, depends on some interactions for
its clinical expression*. To date, our knowledge of
these interactions is incomplete. In the inherited type
of thrombophilia, well-known factors are the
deficiencies in protein C, protein S and antithrombin
Ill, as well as the mutations Leiden factor V, G202 10A
in prothrombin gene, and C677T in methylene
tetrahydrofolate reductase gene®.

Leiden factor V is a mutation of coagulation
factor V. Normally, factor V acts as a prothrombinase
cofactor, increasing this enzyme’s catalytic efficacy
2000-fold*. In 1994, Bertina et al.®? described Leiden
factor V mutation, demonstrating that this genetically
determined mechanism of hypercoagulation, resulted
in resistance to activated protein C (APC), a natural
plasma anticoagulant. Leiden factor V, results from
a substitution of arginine with glutamine at position
506, one of APC’s cleavage sites. Thus, in the factor
V gene, replacing arginine with glutamine at position
1691, results in a partial and slower factor V
proteolytic activity’.

Leiden factor V is transmitted as an autosomal
dominant inheritance’. It may be found in 3 to 15%
of the general population, in 5% to 15% of the
Caucasian population, and in less than 1% of the
Black and the Japanese populations. It has been
stated that, this high prevalence in the general
population suggests a positive genetic selection®?,

Leiden factor V increases the risk of venous
thrombosis seven-fold and is present in 50% of

subjects coming from families carrying thrombophilia
caused by unexplained factors. However, the risk for
Leiden factor V may be identified early. It is suggested
that there is a high tendency to thrombosis in
members of families who carry hereditary
thrombophilia. Clinical features are important in
preventing these events®.

A high rate of this mutation was found in
women experiencing primary abortion in the second
trimester®. For adequate development of the
maternal-fetal circulation, a balance between the
procoagulant and anticoagulant systems in
endothelial cells is essential. In placentas from
abortions and fetal deaths, in which the
hypercoagulable state predominates, it is possible to
observe fibrin deposits on the decidua, arterial
occlusion, and villous necrosis'®.

In 1996, Poort" described the G20210A
mutation in the prothrombin gene. Prothrombin is a
plasma protein, which is converted to thrombin when
activated. It is a key enzyme, which is involved in
the processes of hemostasis and thrombosis,
presenting procoagulant and anticoagulant activities.
The G20210 allele is associated with elevated
prothrombin levels, a risk factor for thrombosis®. This
mutation was also found more frequently in women
with preeclampsia, abruptio placentae, intrauterine
growth retardation, and fetal death2.

There is little information about hereditary
thrombophilia and recurrent abortion in Brazil, so we
felt the need to conduct this study. Our aim was to
compare the frequency of pregnancy losses and the
personal and family history of women who were
carriers or non-carriers of Leiden factor V, associated
or not with prothrombin gene G202 10A mutation.

METHODS

A retrospective cohort study involving two
groups of women was conducted to evaluate the
association between Leiden factor V, correlated or
not with prothrombin gene G2022 10A mutation, and
a history of pregnancy loss.
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Group 1 included 42 women attending the
Hemostasis Outpatient Facility at Universidade
Estadual de Campinas (Unicamp), from January 1999
to December 2000. All had a personal or family
history of thromboembolism and carried Leiden factor
V, associated or not with prothrombin gene G202 10A
mutation.

Group 2 included 94 women who attended
the Family Planning Outpatient Facility at Unicamp
and had no personal or family history of
thromboembolism. All were known to be non-carriers
of both mutations investigated.

Laboratory Technique

Genome DNA was extracted from peripheral
blood by a standard method'. Polymerase chain
reaction (PCR) was used to assay the Leiden factor V
mutation and the prothrombin gene G20210A
mutation. For Leiden factor V, amplification was
performed using a mixture of 54mM Tris HCI, pH
8.8, 5.4mM MqgCl,, 5.4uM EDTA, 13.3mM
(NH,),SO,, 8% DMSO,BmM B-mercaptoethanol,
0.4mg/mL BSA, 0.8mM of each nucleoside
triphosphate, 400ng of each forward and reverse
primer, 500ng of genome DNA and 2U Taq
polymerase. Amplification was performed subjecting
reaction mixtures to 36 cycles at 91°C (40 seconds),
55°C (40 seconds) and 71°C (two minutes).

For prothrombin, amplification was performed
in a separate 50uL reaction containing 10mM Tris
HCl, pH 8.3, 50mM KCl, 1.5mM MgCl,, 0.2mM of
each nucleoside triphosphate and 0.4uM of each
forward and reverse primer and 2.5U of Taq
polymerase. The PCR parameters were 38 cycles at
94°C (30 seconds), 54°C (30 seconds) and 72°C (30
seconds). The initial cycle was preceded by 9 minutes
at 94°C to activate AmpliTag Gold polymerase, in
addition to denaturing the template. The last cycle
was followed by 5 minutes at 72°C. The PCR products
were digested with the appropriate restriction
enzyme. After digestion, PCR products were
electrophoresed on 2% agarose minigels containing
ethidium bromide, at 120 V for 1 hour. For the

prothrombin gene, Hind lll digestion yielded an intact
345-bp product for the normal allele, and two
fragments of 322 and 23 bp for the mutant allele.
For each locus, heterozygous individuals exhibited
both normal and mutant digested products. The PCR
assay controls included DNA from a mutation subject,
anormal subject, and a water blank for each analysis.

For Leiden factor V, Mnl | digestion of the
267-bp PCR product yielded fragments of 163, 67
and 37bp for the normal allele. Digested products of
the mutant allele were 200 and 67 bp.

Descriptive analyses were made by using
frequency tables, and position and dispersion
measurements. To check for associations or to
compare proportions, the Chi-square or the Fisher
exact tests were used. Statistical significance level
was considered to be 5%.

RESULTS

Allwomen in Group 1 were carriers of Leiden
factor V, with three of them being also carriers of
prothrombin gene G20210A mutation.

The mean age of women in Group 1 was
38.2 years (ranging from 15 to 87 years) and, in Group
2, it was 22.5 years (ranging from 18 to 40 years).
The difference between these means was statistically
significant (p<0.0001).

While evaluating pregnancy outcome
according to race and age, women with no previous
pregnancies were excluded. So, in Group 1, 28
women had 109 pregnancies and, in Group 2, the
women had 223 pregnancies.

Pregnancy outcome in both groups may be
seen in Table 1. Of the 109 pregnancies in Group 1,
30.2% terminated in spontaneous abortion. Of the
223 pregnancies in Group 2, 10.1% terminated the
same way. Such difference between the 2 groups,
regarding the frequency of pregnancy termination in
spontaneous abortion was statistically significant
(p=0.0001). No significant difference was found
between both groups regarding the frequency of fetal
deaths or full-term deliveries.
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