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ORIGINAL ARTICLE

Single step Gastric Aspirate shake test as
a Screening Procedure for Predicting the risk
of Neonatal Respiratory Distress

by

H. TIANDRA and E. SARWONO

(From the Department of Child Health, Medical School Airlanggn
University/Dr. Soetomo Hospital Surabaya, Indonesia)

Abstract

Predicting the occurrence of Neonatal Respiratory Disttress or IRDS in peri-
pheral areas before symptoms and signs develop is of utmost importance, since
an appropriate treatment and management can be performed only in a well-equi-
pped hospital. Many diagnostic methods are used for the prediction of IRDS,
yet they reguire elaborate and sophisticated instruntens and technical experts
which usually are not available in the front-line medical centres.

In this study, the single-step gastric aspirate shake test of Tanswell et al.,
(1977) proves to be an extremely valuable method which should be incorporated
into the armantentarium of diagnostic tests in the first line medical centres, as
to enable a more well-directed referral system.

Despite the small number of our IRDS cases, our patients show clinical
pictures similar to those observed by many other investigators. However, further
studies for a more conclusive result are certainly justified.

" Received 24th Nov. 1979,
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Introduction

The 1diopathic Respiratory Distress
Syndrome (IRDS) or Hyaline Membra-
ne Disease is a syndrome of neonatal
respiratory distress mainly affecting pre-
mature infants. It is the most common
cause of death in their first days of life
(Auld, 1973; Klaus and Fanaroff, 1973).
Stahlman (1975) stated that Hyaline
Membrane Diseasc (HMD) is associated
with 30 percent of all neonatal death in
the United States and with 50 - 70% of
premature deaths. Predicting dts occur-
rence in peripheral areas before any
symptoms or signs manifest is of utmost
importance in a referral system, sincc
the survival is largely dependent on ear-
ly application of appropriate and so-
phisticated care which can be perfor-
med only in a better equipped hospital.

It is now generally accepted that sur-
factant deficiency and pulmonary im-
maturity are causally implicated in the
pathogenesis of IRDS. Most of the me-
thods in the prediction of IRDS are ba-
sed on these important findings: the
Lecithin - Sphingomyelin ratio as descri-
bed by Gluck et al. (1971; 1974), foam
stability test for amniotic fluid of Cle-
ments and associates (1972), fluorescen-
ce polarization of amniotic lipids (Shi-
nitzky €t al., 1976) etc. Recently cardio-
thymic : thoracic ratio is also conside-
red to be useful in predicting the de-
velopment of IRDS (Gewolb et al.,
1979).

However, all these need elaborate and
sophisticated instruments and technical

experts which in most developing coun-
tries are not available, especially in tho-
se front-line medical centres. Tanswell
et al. (1977) of Canada have deveioped
a very simplc modification of Ciements’
method (Clements et al., 1972) that can
he used as a bedside predictor of neo-
natal pulmonary maturity, which in our
opinion is suitable for those caring new-
horn infants in ruralareas, e.g. thc Com-
munity Health Centres (Puskesmas).

This paper is to report the assessment
of the singlestep gastric aspirate shake
test introduced by Tanswell ct al. (1977)
in our neonatal ward, Child Health De-
partment Dr. Soetomo Hospital/Medi-
cal Schoo!, University of Airlangia, Su-
rabaya. Indonesia. The clinical pattern
of IRDS patients will also be briefly
discussed.

Materiais and methods

Newborn infants admitted to the nco-
natal ward of Child Health Department
Dr. Soetomo Hospital/ Medical School,
University of Airlangza, Surabaya, In-
donesia, between January 20, 1979 until
June 30, 1979 were taken at random for
this study. Gastric aspirate samples we-
re obtained within one hour after birth.
Carc was taken as to have the gastric
aspirate free from blood and/or meco-
nium contamination. And the volumec of
gastric aspirate should be minimally
one ml.

The gastric aspirates were obtained
by passing a no. 10 Fr. polyethylene
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suction catheter with a mucus trap (Te-
rumo Safeed De Lee suction catheter
with a mucus trap) through one of the
nostrils into the stomach.

Hall 2 ml of gastric aspirate was pi-
petted into a clean 10 X 110 mm test
tube containing 0.5 ml 0.9% saline and
1 ml 95% ethyl alcohol. The tube was
corked with a clean rubber stopper and
shaken vigorously for 15 seconds by the
clock and then placed vertically in a test

PREPARATION :

Gastric aspirate 0.5 ml.

n

tube rack for 15 minutes before reading.
The airliquid interface was examined for
the precence of small bubbles. The me-
thod of interpretation was done accor-
ding to Tanswel et al. (1977).

Bubbles covering greater than two-
third of the liquid surface was interpre-
ted as a positive test, one-third to two-
third an intermediate test, and one-third
or less a nezative test. The method and
interpretation are shown in Figure 1.

0.9% Saline 0.5 ml. shakec — 15 seconds.
95% Alcohol 1.0 ml. read — 15 minute
0/3 O -
negative
143 O -
intermediate
@
positive
3/3 . C

FIGURE 1 :

Single dilution shake test. Method and interpretation. (Adapted from Tan-

swell et al. Arch. Dis. Childh. 52 : 541 -544, 1977)
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Gestational age was estimated by cli-
nical assessment of Dubowitz et al.,
(1970). and classification of low-birth
weight was assessed using
rine growth chart of Lubchenco et al.,
(1972).

The diagnosis of IRDS was made if
the infant satisfied all of the following
five criteria (modification of Baden ct
al.. 1972):

I. Respiratory rate > 60 per minutc.

2. Intercostal and/or substernal retrac-
tion scored more than 4 according
to Silverman and Andersen (1956).

3. Decreased inspiratory breath sound.

4. Cyanosis in room air.

5. Chest X ray compatible with IRDS.
The severity of the disease was clas-

sified after the criteria of Downes et al.,
(1970) (Table 1).

TABLE 1: Clinical Respiratory Distress Scoring Systent
S CORE 0 1 2
Respiratory rate (per min.) 60 60 — 80 > 80 or apneic episode
Cyanosis None In air. In 40% 02
Retractions None Mild Moderate to severe
Grunting None Audible with Audible without s‘e-
stethoscope. thoscope
Air entry * (crying) Clear Delayed or dec-
reased Barely audiblc

The 1RDS score is the sum of the

individual scores for cach of the five
observations.
Air entry represents the quality of

inspiratory breath sounds as heard in
the mid-axillary line.
(Adapted from Downes et al, Clin.

Pediatr. 9 : 325-331, 1970).

Scorc equal to or less than 5 ... mild

6 — 7 moderate.

severe.

Statistical analysis using  Fisher’s
exact test and Chi-square test were done
for the relationships between IRDS
and mode of delivery, and Apgar score
respectively.

Results

Totally 103 gastric aspirate samples
were obtained for the single-step shake
test cxamination. Eight samples were
discarded cither because of inadequate
samples (less than 1 ml) or because of
contamination with blood and/or me-
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conium, as recommended by Clements
et al, (1972).

The total number reliable for analy-
sis was therefore from 95 newborn in-
fants, consisting of 52 males and 43
females, with gestational ages ranging
from 28 to 41 weeks.

Figure 2 shows the single-step gastric
aspirate shake test results from 95 new-
born infants, plotted against the gesta-
tional age and clinical outcome. There

o
[
[
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were 26 infants with gestational age
equal to or less than 32 weeks. Of these:
none of the 13 infants with a positive
test developed respiratory distress; so
did one infant with an intermediate
shake fest. All 12 infants with a nega-
tive shake test developed respiratory
distress syndrome (IRDS). Al those
with gestational ages of more than 33
weeks (69 infants) showed a positive
shake test and none suffered from res-
piratory distress syndrome.
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3 N

! @
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FIG.2:

A IRDS.
[0 Non — IRDS.

Shake test resuits with clinical outcome in 95 newborn infants
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TABLE 2 : Clasification of prematurity of
infants whose gestational ages
were less than 32 weeks

Infants

AGA

SGA

1RDS

NON IRDS

4750
4500
4250
4000
3750
3500
3250
3000
2750
2500
2250
2000
1750
1500
1250
1000
750
500

FIG. 3:

All infants whose gestational ages
were less than 32 weeks, cither IRDS or
non-IRDS were preterms and were
AGA (Appropriate for Gestational Agc)
(Table 2).

Fig. 3 shows thc distribution of the
gestational ages of IRDS and non-IRDS
infants by plotuing them in the intraute-
rine growth chart of Lubchenco et al,
(1972).

90 °hs

AN

L™

25 26 27 26 29 30 31 32 33 4 36 46 37 35 39 4o AL 4L 43 AN AE 46

PRE-TERM

TERM POST-TERM

Distribution of gestational age of [RDS and nou-IRDS on the
intrauterine growth chart of Lubchenco et al (1964)
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Eight of the IRDS infants were males,
and 4 females; whereas the sex ratio of
the 14 non-IRDS was 7 males to 7 fe-
males. (Table 3).

TABLE 3 : Classification of infants with ges-
tational ages less than 32 weeks
according to sex

Infants 3 @

IRDS 8 4

Non IRDS 7 7
Five of the 12 IRDS infants were
physiologically delivered (Vertex, Oc-

ciput Anterior
to 11 of the 14 infants of the non-IRDS
(Table 4).

Seven of the pathologicallly delivered
IRDS infants consisted of 2 cesarean
cesarean sections and 5 breach delive-
ries.

TABLE 4 : Mode of delivery of infants who-
se gestational ages were less thun

with regard to their Apgar scores. Nine
of the IRDS infants had an Apgar score
equal to or less than 5 in the first mi-
nute, on the contrary, only 5 non-IRDS
infants had an Apgar score equal to or
less than S, and the Apgar score of the
other 9 were more than 6 in the first
minute (Table 5).

TABLE 5: Apgar Scores of infants with ges-
tational ages less than 32 weeks

| First minute Apgar score
Infants ——r——————
<5 > 6
IRDS 9 3
Non IRDS 5 9
Chi-square test: DF = 1 p > 0.05

The Downes score of each IRDS in-
fants was equal to or more than 7. All
died except onc whose Downes’ score
was 7. The distribution can tec seen in
Table 6.

TABLE ¢: Downes’ scores of the 12 IRDS
infants and their mortality

32 weeks
T Delivery Downes’ Number of Died
nfants »
Normal Abunormal Zegre SR
IRDS 5 7 7 4 5
8 2 2
Non IRDS 11 3
Fisher’s cxact test: p > 0.05 9 5 5
There was a striking difference bet- 10 1 1
ween those IRDS and non-IRDS infants
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Discussion

The results from this study and pre-
vious studies (Cowett et al, 1975;
Evans, 1975. Mukherjce et al, 1974;
Sproulc et al.,
gastric aspirate shake test and its modi-
fications arc very useful in assessing
lung maturity in preterm infants, there-
by in the prediction of the occurrence
of IRDS. Not only that this singlestep
gastric aspiratc shake test enhances the
simplicity of the method, it also retains
the rcliability. This is very important
in peripheral areas where laboratory
facilities and technical experts are scar-
ce, while the trcatment and management
of IRDS need an immecdiate and appro-
priate carc which only a well-equipped
medical centre could provide. In the
carly prediction of IRDS in preterm
infants in one hand, and the nced to
select them as either not to burden the
parcnts or to prevent unneccssary mo-
therbaby separation on the other, this
single-step gastric aspirate shake test
indecd may play a very important and
decissive role.

A1l 12 infants with ncgative shake
tests developed respiratory distress syn-
drome, and no respiratory symptoms
developed in all the other 82 infants
(Fig. 2). This shows the exactness and
reliability of this simple test. The only
one infant with an intermediate shake
test shows no respiratory symptoms.
Intermediate shake test indicates a subs-
tantial probability that thc infant will
experience some respiratory difficulty

(Olements et. al, 1972). Evans and
Glass (1976) stated that an intermediate
shake test is associated with JRDS in
about one-half of the cases. It is there-
fore recommenled to keep premature
infant with an intermediate shake

for a closc clinical observation, and not
to be referred immediately. The single-
step gastric aspiratc shake test, in thc
authors’ opinion, is for the time being
the simplest, easiest, rapid and most
incxpensive procedure which should be
incorporated into the armamcntarium
of diagnostic test in those first-linc
hcalth centres to enable a more well-di-
rected referral system.

The technique is very simple, and
the equipments are not difficult to be
prepared in a front linc health centre
like Comimunity Health Centre or Pus-
kesmas. With little practice it is not tco
difficult to insert the polyethylenc suc-
tion tube into the infant’s stomach. The
suction of the sastric aspirate requires
more ctfort and skill. 1t should be done
very gently and carefully. 1f after seve-
ral attempts the gastric aspiratc fails to
come up, it would be better to wait for
a fcw minutes rather than to suck for-
cefully. While awaiting, put the infant
on his left or right latcral position be-
fore trying again. Notwithstanding all
these, with practice, patience, and gen-
tle hards, it would not be too difficult
to obtain thc gastric aspirate.

Although this single-step gastric aspi-
rate shakc test is very simple, the tech-
nique is extremely important. There arc
several conditions under which the test
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should not be used. According to Cle-
ments et al., (1972) who invented the
criginal foam stability test of thc amni-
otic fluid from which this test is deri-
ved, a number of factors deserve careful
consideration :

1. The final concentration of alcohol is
critical and the volume used must
be carefully measured.

2. Commercially isotonic saline used
must be supplied in screwcapped
bottles.

3. The glass tube must be clean, wi-
thout remnants of soap, serum or
biolngic fluids.

4. Evaporation from the foam could
decreasc thc stability in a hot dry

The clean rubber stopper

used is to minimize this evaporation.

roem.

5. It is essential not to move the tube
after the foam is produced.

6. If readings are misscd, do not aft-
empt to retrieve results by shaking
the tube for the second time.

7. The test should not be used when
meconium is present in the gastric
aspirate or when there is blood in at.

Each of the 12 IRDS infants had a
gestaticnal age of less than 32 weeks.
This is inaccordance with the results of
many investigators (Taylor, 1971; Mil-
ler and Frutakul, 1968; Schaffer and
Avery, 1977), who observed that the
incidence of TRDS incrcases progessi-
vely with decreasing gestational age,
especizlly when it is below 34 weeks
gestatici It has been stated that IRDS
develops only in infants who are of

gestational ages less than 270 days
(38)4 weeks) (Usher in Auld et al.,
1972). The overall incidence of IRDS
in Usher’'s neonatal ward ranged from
1-2% of all live birth, 20% of all low-
birth-weight infants and 35% of low-
birth-weight infants of appropriate
weight tor gestational age. In our neo-
natal ward, the incidence is about
2.8% of all low-birth-weight infants
(Sarwono, 1979).

All of our infants whether the IRDS
or non-IRDS are preterm infants belo-
nging to the AGA. None belongs to the
SGA infants (Small for Gestational
Age) (Fig. 3). It is not easy to explain
why almost the same number of prctcrm
infants in this study did not suffer from
IRDS. Cook (1975) stated that thc ap-
pearance of surfactant can be accelera-
‘cd by certain intrauterine stresses such
as infections, and pharmacologic agents
e.g. heroin, corticosteroids and thyroxin.
Nacye ct al., (1971) were of the opinion
that intrauterinc infcction appears to
give protection against IRDS. Stahman
(1975) considered that chronic type of
stress appears to be associated with a
low incidence of HMD, perhaps as a
result of prematurely induced lung ma-
turation We suggest that factors ascri-
bing to chronic intrautcrine infections
which in developing countries are not
rarely encountered might be the cxpla-
nation. Racial factors might also be one
of the rcasons for the low incidence of
IRDS in our preterm infants. This opi-
nion has also been put forward by
Schaffer and Avery (1977).
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Evans and Glass (1976) and Taylor
(1971) observed a predilection of IRDS
for males. According to Schaffer and
Avery (1977) IRDS is found nearly twi-
cc as common in malecs as females.
Despite the small number of our IRDS
paticuts males are exactly twice as ma-
ny females.

The risk of HMD ascribed to cesa-
rean section is still controversial at the
present. Casearean section is considered
to be associated with an increased inci-
jence of IRDS (Graven et al, 1966;
Usher et al., 1964; Usher in Auld et al,,
1972). This is probably related to cer-
tain underlying indication for the ope-
ration, such as maternal hemorrhage or
fetal hypoxia. Inadvertant hypotcnsion
caused by maternal anesthesia may also
play a role, (Evans and Glass, 1976).
Auld (Auld et al., 1972) himself did not
think tiat cesarean section, per se, pre-
disposes an infant to IRDS. Only 2 of
the 7 abnormal deliveries in our IRDS
infants were delivered by cesarcan scc-
tion. The differcnce between abnormal
and normal deliverics
and nen-IRDS in this study is not sla-
tistically significant (p > 005).

Hypoxia, asphyxia and acidosis arc
considered to predispose to the decvelop-
ment of IRDS (Auld. 1973; Bada et al.,
1977; Evans and Glass, 1976; Linder-
kamp et al, 1978; Schaffer and Avery,
1977, Taylor, 1971). If only marginal
amounts of the surface active compo-
unds are prescnt, production is apparen-
tly significantly decreased by various
forms of cellular injury including hypo-

xia, acidosis etc, This situation is found
in the preterm infants with low Apgar
scores, and is clearly illustrated in our
IRDS infants. Ninc of the 12 IRDS
infants show first minute Apgar scorcs
of less than S.

However, the differencc between the
Apgar scores of IRDS and non - IRDS
in our study is not statistically signifi-
cant (p > 0.05). Further study compri-
sing a large number of cases seems to be
justified.

On classssifying the 12 1RDS infants
using Downes’ score, all belong to seve-
rc IRDS (scorc equal to or more than
7). Downes et al., (1970) stated that at
12 to 18 hours of age, thc score provi-
ded an estimate of prognosis. Infants
who have scores of 8 or more suffered
a 100% mortality. No infant who sco-
red less than 6 died, but several did
exhibit severe IRDS with scores of 7
or morc during the subsequent one to
two days. This is the prognosis in a
wellequipped hospital. The mortality
of our cases is accordance with the re-
sults of Downes ct al., (1970).

Since all infants with nczative single-
step gastric aspirate shake tests in this
study developed scvere respiratory dis-
tress syndrome (Downes’ score of 7 or
more), it is suggested that premature
infant with a negative
be immcdiately referred without delay.
It is thereforc conceivable that the re-
sult of single-step gastric aspirate shake
test alone is enough for the doctor in
peripheral areas to decide whether an
infant should
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