Assessing Mortality Risk in Very Low Birth Weight Infants

MED ARH. 2012; 66(2): 76-79

ORIGINAL PAPER

DOI: 10.5455/medarh.2012.66.76-79
Received: October 12th 2011
Accepted: Februaray 18th 2012

© Avicena 2012

Assessing Mortality Risk in Very Low Birth

Weight Infants

Sabina Terzic, Suada Heljic

Pediatric clinic, Clinical center of University of Sarajevo, Sarajevo, Bosnia and Herzegovina

of neonatal mortality. Assessment of risk factors affecting mortality in

preterm infants with very low birth weight is important for the treatment
of this highly vulnerable population. Objective: Detection of risk factors for
neonatal mortality in very low birth weight premature infants. Methods: The
current study was conducted in a tertiary research and educational hospital,
NICU, Pediatric Clinic KCU Sarajevo, from January 2010 to December 2010.
After admission CRIB score was determined to every hospitalized infant with
birth weight <1500g, born before the full 31 weeks of gestation (30 weeks +6
days). We also gathered information about the Apgar score in 5th minute,
gender, presence of respiratory distress syndrome and hemodynamic stability.
67 infants fulfilled inclusion criteria. Results: Mean birth weight was 1136.4 g
+250.9, range 550-1500 g. Mean gestational age was 27.29 weeks +1.97, range
22-30 weeks. Mean CRIB score was 3.22, range 0-18. Twenty VLBW infants
out of 67 died (29.85%). There was significant difference between groups
of survived and dead infants regarding gestational age, birth weight, Apgar
score, Crib score, base excess, presence of respiratory distress syndrome and
hemodynamic stability at the birth. Conclusion: CRIB score, birth weight,
gestational age, base excess, Apgar score, respiratory distress syndrome and
hemodynamic instability are valuable predictors for a neonatal mortality

in population of preterm infants with very low birth weight. Key words: very
low birth weight preterm infant, neonatal mortality, risk factor.
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1. INTRODUCTION

tors for neonatal mortality for a long

Preterm birth is the most important
univariant risk factor of neonatal mor-
tality in developed countries (1). How-
ever, advances in perinatal medicine in
last decades have led to a noteworthy
reduction in rates of neonatal mortal-
ity among very low birth weight infants
(less then 1,500 grams). Progress in this
field has brought the present limits of
fetal viability into focus. Therefore, as-
sessment for mortality risk became ob-
ject of many studies (2, 3, 4).

Birth weight and gestational age
were significant univariant predic-

time. Recently, more complete scoring
systems for assessing risk of mortal-
ity have been developed. They aggre-
gate physiological parameters that re-
flect initial clinical state of the new-
born. Due to its simplicity and sensi-
tivity, CRIB score (Clinical Risk Index
for Babies) (5) is used in many neonatal
intensive care units (NICU) worldwide.
It stresses parameters which reflect the
physiological conditions of the newborn
soon after birth, and overcomes the dis-
advantages of birth weight and/or gesta-
tional age as specific predictors of neo-
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natal mortality (6). This score may also
be used in the evaluation of the perfor-
mance of a single NICU throughout a
period of time, or when comparing the
performances of different units (7, 8, 9).
CRIB score uses six different variables
obtained routinely during the first 12
hours of life: birth weight, gestational
age, presence of congenital malforma-
tions (excluding inevitably lethal con-
genital malformations), minimum and
maximum appropriate inspired oxygen
concentration and maximum base ex-
cess (10). The objective of the present
study is to assess mortality predictors
of very low birth weight infants.

2. PATIENTS AND METHODS

In this retrospective-prospective
study undertaken during the period
from January 2010 to December 2010,
the CRIB score was applied to all new-
borns with a birth weight of <1,500
g and gestational age <31 weeks (30
weeks + 6 days), at the NICU of Pedi-
atric Clinic, KCU Sarajevo. Gestational
age was assessed on the bases of date
taken from mother’s last menstrual pe-
riod. Besides CRIB score (Table 1), 5th
minute Apgar score, gender, and signs
of development of respiratory distress
syndrome were also taken. As respira-
tory distress syndrome we considered
presence of tachypnoa (respiratory rate
>60 per minute), cyanosis, need for oxy-
gen supplementation (FiO2) >40%, early
“rescue” surfactant application, and
need for respiratory support. We also
assessed hemodynamic stability of our
patients based on non-invasively mea-
sured blood pressure, and other indica-
tors of circulatory stability (pulse moni-
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toring, capillary refill time, urine output
and acid base balance). Mean arterial
pressure (MAP) of 30 mmHg was con-
sidered as a lower limit of normal blood
pressure. We grouped infants as: 1. he-
modynamicaly stabile — blood pres-
sure within normal ranges, no need for
inotropic support, nor volume expand-
ers and 2. hemodynamicaly unstable —
need for inotropic support and/or vol-
ume expanders. Criteria for exclusion
from this study were: newborns that
died in the first twelve hours of life, and
those who presented inevitably lethal
congenital malformations. As a neo-
natal death we define death within first
28 days. The CRIB score was calculated
on the basis of an established number
of points that are presented in Table 1,
according to the proposal made by the
International Neonatal Network (10).

Newborns who did not require re-
spiratory support and gasometrical
control received scores equal to zero in
the FiO, factors (maximum and min-
imum), and maximum base excess.
Quantitative variables were evaluated
regarding to mean value and standard
deviation. While comparing survivors
with children who died we applied Stu-
dent t test in evaluation of gestational
age, birth weight, 5th minute Apgar
score, base excess (BE) and CRIB score,
and Chi square test for variables: gen-
der, respiratory distress syndrome and
hemodynamic stability. Statistics tests
were carried out at the 5% significance
level.

3. RESULTS

Including criteria fulfilled 67 pre-
maturely born infants. Mean birth
weight is 1136.4 g + 250.9 ranges 550-
1500g. Mean gestational age is 27.29
weeks + 1.97 ranges 22-30 weeks. Mean
CRIB score is 3.22 ranges 0-18. 20 in-
fants (29.85%) died.

Mortality rate in VLBW infants
with BW between 750 and 999g was
46%, but in infants with BW <750g mor-
tality was 100% (all 4 babies died). Sur-
vival rate of infants BW between 1000
and 1500g was 81%. Children born
within or < 28 gestational weeks have
survival rate of 61%; in infants born af-
ter 28 gestational weeks survival rate
is 87%.

We found statistically significant

Factor Score

Birth weight (g)
>1350
851-1350
701-850

<700

N bR O

Gestational age (weeks)
>24 0
<24 1

Congenital malformations*

None (0]

Not acutely life threatening 1

Acutely life threatening 3

Maximum base excess in first 12h
>-7.0

-7do-9.9

-10do-14.9

<-15.0

NN |R|O

Minimum appropriate FiO2 in first
12h

<0.40

0.41-0.80
0.81-0.90
0.91-1.00

MW |N|O

Maximum appropriate FiO2 in first
12h

<0.40

0.41-0.80
0.81-0.90
0.91-1.00 5

W | = O

TasLe 1. CRIB score *Excluding inevitable lethal
malformations

difference between two groups (sur-
vivors and deaths) in relation to vari-

Variable Survivors | Deaths Total
N (%) N (%) N

BW (g)

<750 [0} 4(100%) |4

750-999 8(53%) 7(46%) |15

1000-1500 | 39(81%) |9(19%) |48

[q'

<28 27(61%) |17(39%) |44

>28 20(87%) |[3(13%) |23

TaBLE 2. Mortality rate related to BW and GA.
BW= birth weight, GW= Gestational weeks

ables: gestational age (p=0.01058),
birth weight (p=0.022192), Apgar score
(p=0.03316), base excess (p=0.03776),
CRIB score (p=0.00166), respiratory

distress syndrome (p=0.013) and hemo-
dynamic stability (p=0.000002).

We did not find statistically sig-
nificant difference between these two
groups in relation to variable gender
(p=0.8959).

4. DISCUSSION

Despite enormous efforts done in
order to reduce neonatal mortality,
mortality rate in prematurely born
infants with very low birth weight
(VLBW, <1,500g) and low gestational
age (VLGA, <32weeks) especially in
countries with reduced resources is
still relatively high. The survival is more
questionable in population of prema-
ture infants with extremely low ges-
tational age and birth weight (ELGA/
BW, <28 weeks and <1,000g) (11). In-
terpretation of mortality rate generally
should be considered related to quality
of perinatal care and transport system,
number of referrals, as well as level of
accessible resources which vary widely
between countries, and also between
different neonatal intensive care units.

In studied period, the overall mor-
tality rate of VLBW admissions was
29.85% with variations between groups:
BW<750g (100%), BW 750-999g (53%)
and BW 1,000-1,500 g (81%). VLBW in-
fants at our center had similar survival
rates compared with reports from other
developing countries,. Survival rate is
lower, especially for extremely low birth
weight infants compared to developed
countries (12, 13, 14, 15, 16)

There is interaction between ges-
tational age and mortality rate. In our
study, mortality of VLBW infants <29
GW was 63%, compared to 10% of
VLBW infants >29GW.

Since 1952 when, thanks to Virginia
Apgar, assessment of newborn’s vital-
ity became routine in nurseries world-
wide, lots of studies have confirmed its
practical value. Regardless the major
lack of this way of evaluation which re-
fers to the highly subjective moment by
the assessor, the score was undisputed
place in the assessment of vitality of
infant at birth, but also in terms of the
outcome. Considering its positive and
also questionable characteristics, we
must conclude that Apgar score still
holds its place in prediction of morbid-
ity and mortality in term and preterm
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part of the rou-

SURVIVAL DEATH P .
tine care of pre-
GW 27.74 +1.74 (X£SD) 26.25+2.17(X + SD) 0.0105 term newborns.
BW (g) 1189.57+206.93 (X+SD) 1011.5+298.32 (X+SD) 0.0219 This score is
APGAR score 5.96+1.74 (X+SD) 4.9 £1.8 (X+SD) 0.0331 .
practical, easy
Base excess -5.39+3.52 (X£SD) -9 +6.94 (X£SD) 0.0377 leul
CRIB score 2.0+2.16 (X=SD) 6.1+4.92 (X+SD) 0.0016 FO calcu ate us-
s M 29 (61.7%) N(%) M 12 (60%) N(%) D ing physiological
F 18 (38.2%) N(%) F 8 (40%) N(%) ’ variables, and it
Respiratory . o o o n ! _
distress syndrome 25 (53.19%) N(%) 16 (85%) N(%) 0.0137 lef)c?s <;t Fa <eIaq
: itional time. Ini-
Hemodynamic 51 5105) N(%) 19 (95%) N(%) 0.0002

instability

TaBLE 3. Mortality risk factors for VLBW infants

tial clinical state
of infant is prod-
uct of previous
obstetric events,

infants. This statement is confirmed by
American authors who emphasize that
“Low Apgar score was associated with
increased mortality in premature neo-
nates, including those at 24-28 weeks
gestational age, and may be a useful
tool for clinicians in assessing prog-
nosis and for researchers as a risk pre-
diction variable.” (17). In this study we
also found statistically significant dif-
ference between survivors and group
of infants who died considering Apgar
score (p<0.05).

Respiratory distress syndrome
(RDS) is the most common cause of
respiratory insufficiency in preterm
infants, especially those born at <30
weeks of gestation (18). In our study
,62% had signs of developing RDS, re-
quiring surfactant or respiratory sup-
port, which is comparable with other
similar studies (19). The significant dif-
ference in outcome, depending of signs
of RDS between study groups, confirms
the fact that RDS still persists as a prob-
lem, regardless of big benefits that were
given by the praxis of prenatal cortico-
steroid use, prophylactic and therapeu-
tic use of surfactant, and rising praxis of
non invasive techniques of mechanical
ventilation by nasal CPAP (continuous
positive airway pressure). RDS is asso-
ciated with an increased risk in the in-
cidence of retinopathy of prematurity,
presence of persistent arterial duct,
late onset sepsis, severe intraventricu-
lar bleeding and oxygen requirement at
36 weeks of corrected gestational age
(19). RDS also increases the use of re-
sources (19).

We used CRIB score in prediction of
mortality and verified that it was easily
applied, since it uses variables that are

those that occur
duringlabor and available perinatal and
health care within first 12 hours. CRIB
score can be easily reproduced, avoid-
ing interpretation errors due to indi-
vidual subjectivity. The median CRIB
score for infants who survived was 2.0
and 6.1 for those who did not survive
(p<0.005), and this result is similar to
other studies (5).

We also assessed base excess BE as
possible predictor of unfavorable out-
come. We found the significant differ-
ence between group of survivors and
group of infants who died p<0.05 and
conclude that base excess can be con-
sidered as mortality predictor. Cana-
dian colleagues emphasize that “umbil-
ical cord pH and BE are related to sub-
sequent adverse outcome events for in-
fants delivered preterm. Worsening ac-
idosis is associated with progressively
greater increases in these outcomes
with no discriminatory value within or
between umbilical artery and umbilical
vein pH and BE. “(20).

Hemodynamic instability is a risk
factor for mortality as well. It is well
known fact that organ damage from
circulatory compromise occurs when
tissue oxygen demand exceeds deliv-
ery (21). Hypoperfusion and ischemia
lead to cascade of events that result in
metabolic disorder (acidosis), and their
final result is development of different
substrates of organs and systems like:
intraventricular bleeding, necrotizing
enterocolitis, renal failure, etc. Statis-
tically, we found significant difference
in hemodynamic stability between sur-
vivors and death, and conclude that he-
modynamic instability can be recog-
nized as a mortality predictor.

We didn’t prove previously pub-
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lished results (22) of female gender as a
protective, (p>0.05).

Recognition of mortality risk fac-
tors for VLBW infants may help us in
early identification of high risk infants
to give maximum efforts for their sur-
vival. CRIB score is a useful tool in com-
paring different neonatal intensive care
units, and work evaluation of one unit
during different periods of time as well.
CRIB score can also help us to evalu-
ate level of perinatal care and quality of
neonatal transport.

5. CONCLUSION

CRIB score, birth weight, gesta-
tional age, base excess, Apgar score, re-
spiratory distress syndrome and hemo-
dynamic instability are valuable predic-
tors of mortality in population of pre-
maturely born infants with very low
birth weight.

The authors declare no conflict of
interest.

REFERENCES

1. Goldenberg RL, Culhane JF, Iams JD,
Romero R. Epidemiology and causes of
preterm birth. Lancet. 2008; 371: 75-84.

2. Basso O, Willcox A. Mortality riskamong
preterm babies: Immaturity vs. underly-
ing pathology. Epidemiology. 2010; 21(4):
521-527.

3. Riskin B, Reichman D, Bader A, Kugel-
man V, Boyko O, Levitzki L, Lerner-Geva.
Risk Factors and Estimation Tool for
Death Among Extremely Premature In-
fants: A National Study. Pediatrics 2010;
125; 696-703.

4.  Ambalavanan N, Carlo W. How can we
prevent early death in preterm infants?
Jornal de Pediatria. 2008; 84(4):283-285

5. The International Neonatal Network.
The CRIB (clinical risk index for babies)
score: a tool for assessing initial neonatal
risk and comparing performance of neo-
natal intensive care units. Lancet. 1993;
342(8865): 193-198.

6. Sara] de Brito A, Matsuo T, Maria Rafe-
ala C Gonzales, Ana Berenice R de Carv-
alho e Ligia S L Ferrari. CRIB score, birth
weight and gestational age in neonatal
mortality risk evaluation. Rev Saude Pu-
blica. 2003; 37(5): 597-602

7. Bard H. Assessing neonatal risk: CRIB vs.
SNAP. Lancet. 1993; 342: 449-50.

8. Kaarensen PI, Dohlen G, Fundingsrud
HP, Dahal LB. The use of CRIB (Clini-
cal Risk Index for Babies) score in audit-
ing the performance of one neonatal in-
tensive care unit. Acta Pediatr. 1998; 87:
195-200.

9.  Scottish Neonatal Consultants Collab-



Assessing Mortality Risk in Very Low Birth Weight Infants

orative Study Group/the International
Neonatal Network. CRIB (Clinical Risk
Index for Babies), mortality, and impair-
ment after neonatal intensive care. Lan-
cet. 1995; 345: 1020-1022.

10. The International Neonatal Network.
The CRIB (Clinical Risk Index for Babies)
score: a tool for assessing initial neonatal
risk and comparing performance of neo-
natal units. Lancet. 1993; 342: 193-198.

11. Medlock S, Ravelli ACJ, Tamminga P,
Mol BWM, Abu-Hanna A. Prediction of
Mortality in Very Premature Infants: A
Systematic Review of Prediction Models.
PLoS One. 2011; 6(9): 23441

12. Ana Ldcia F. Sarquis, Mitsuru Miyaki,
Mobnica N.L. CRIB score for predicting
neonatal mortality risk ] Pediatr (Rio J).
2002; 78(3): 225-229.

13. Horbar JD, Onstad L, Wright E, The Na-
tional Institute of ChildHealth and Hu-
man Development Neonatal Research
Network. Predicting mortality risk for
infants weighing 501 to 1,500 grams at
birth: a National Institute of Health Neo-
natal Research Network report. Crit Care

Med. 1993; 21: 12-18.

14. Zullinida Costa MTZ, Ventura GB, Melo
AMG, Okay Y, Ramos JLA, Vaz FAC.
CRIB escore: um instrumento para aval-
iar o risco de 6bito em recém-nascidos
prematuros. Pediatria (Sao Paulo). 1998;
20: 255-260.

15. Matsuoka OT, Sadekc SR, Haber JFS, Pro-
enca RSM, Mataloun MMG, Ramos JLA,
etal. Valor preditivo do “Clinical Risk In-
dex for Babies” para o risco demortalida
de neonatal. Rev Satide Publica. 1998; 32:
550-555.

16. Atasay B, Gunlemez A, Unal S, Arsan S.
Outcomes od very low birth weight in-
fants in a newborn tertiary ceter in Tur-
key, 1997-2000. Turk J Pediatra. 2003; 45
(4): 283-289.

17. LeeHC, Subeh M, Gould JB. Low Apgar
score and mortality in extremely preterm
neonates born in the United States. Acta
Pediatr. 2010; 99(12): 1785-1789.

18. Ramanathan R. Choosing a right surfac-
tant for respiratory distress syndrome
treatment. Neonatology. 2009; 95(1): 1-5.

19. FehlmannE, Tapia]L, Fernandez R, Ban-

calari A, Fabres ], D Apremont I, Garcia-
Zattera MJ, Grandi C, Ceriani Cernadas
JM, Grupo Colaborativo Neocosur. Im-
pact of respiratory distress syndrome in
very low birth weight infants: a multi-
center South-American study. Arch Ar-
gent Pediatr. 2010; 108(5): 393-400.

20. Victory R, Penava D, da Silva O, Natale
R, Richardson B. Umbilical cord pH and
base excess values in relation to neonatal
morbidity for infants delivered preterm.
American Journal of Obstetrics & Gyne-
cology. 2003; 803-807.

21. Osborn DA, Evans N, Kluckow M. Clin-
ical detection of low upper body blood
flow in very premature infants using
blood pressure, capillary refill time, and
central-peripheral temperature differ-
ence. Arch Dis Child Fetal Neonatal Ed.
2004; 89: F168-F173.

22. Binet ME, Bujold E, Lefebvre F, Tremblay
Y, Piedboeuf B. Role of Gender in Mor-
bidity and Mortality of Extremely Prema-
ture Neonates. Am ] Perinatol. 2011 Aug
4. (Epub ahead of print).

INSTRUCTION FOR THE AUTHORS

All papers need to be sent to: Editorial board
of the journal “Medical Archives (Med Arh)",
electronically over the web site www.medarh.
scopemed.org and www.avicenapublisher.org.
Every sent article gets its number, and author(s)
will be notified if their paper is accepted and
what is the number of paper. Every correspond-
ence will use that number. The paper has to be
typed on a standard format (A4), leaving left
margins to be at least 3 cm. All materials, in-
cluding tables and references, have to be typed
double-spaced, so that one page has no more
than 2000 alphanumerical characters (30 lines)
and total number of used words must not to be
more than 3,500. Presenting paper depends on
its content, but usually it consists of a title page,
summary, tex t references, legends for pictures
and pictures. type your paper in MS Word and
send it on a diskette or a CD-ROM, so that the
editing of your paper will be easier.

Title page. Every article has to have a title page
with a title of no more than 10 words: name(s),
last and first of the author(s), name of the institu-
tion the author(s) belongs to, abstract with maxi-
mum of 45 letters (including space), footnote(s)
with acknowledgments, name of the first author
or another person with whom correspondence
will be maintained.

Summary. The paper needs to contain struc-
tured summary, 200 words at the most. Summary
needs to hold title, full name(s) and surname(s)
of the author(s) and coauthor(s), work institu-
tion, and all essential facts of the work, introduc-
tion, formulation of problems, purpose of work,
used methods, (with specific data, if possible)
and basic facts. Summary must contain the re-
view of underlined data, ideas and conclusions
from text. Summary must have no quoted refer-
ences. Four key words, at the most, need to be
placed below the text.

Central part of the article. Authentic papers
contain these parts: introduction, goal, methods,
results, discussion and conclusion. Introduction
is brief and clear review of the problem. Meth-
ods are shown, so that interested reader is able
to repeat described research. Known methods

don’t need to be identified, they are cited (ref-
erenced). If drugs are listed, their generic name
is used, (brand name can be written in brackets).
Results need to be shown clearly and logically,
and their significance must be proven by statisti-
cal analysis. In discussion, results are interpreted
and compared to the existing and previously
published findings in the same field. Conclusions
have to give an answer to author s goals.

References. Quoting references must be on a
scale, in which they are really used. Quoting
most recent literature is recommended. Only
published articles, (or articles accepted for
publishing), can be used as references. Not pub-
lished observations and personal notifications
need to be in text in brackets. Showing refer-
ences must be as how they appear in the text.
References cited in tables or pictures are also
numbered according to the quoting order. All
references should be compiled at the end of the
article in the Vancouver style or pubMed style
(i.c. www.scopemed.org).

Statistical analysis. Tests used for statistical
analysis need to be shown in text and in tables
or pictures containing statistical analysis.

Tables and pictures. Tables have to be numbered
and shown by their order, so they can be under-
stood without having to read the paper. Every
column needs to have a title, every measuring
unit (Sl) has to be clearly marked (i.e. preferably
in footnotes below the table, in Arabic numbers
or symbols). Pictures also have to be numbered
as they appear in the text. drawings need to be
enclosed on a white or tracing paper, while black
and white photos have to be printed on a radiant
paper. Legends (e.g. next to pictures and pho-
tos), have to be written on a separate A4 format
paper. All illustrations, (pictures, drawings, dia-
grams), have to be original, and on their backs
contain, illustration number, first author ‘s last
name, abbreviated title of the paper and picture
at the top. It is appreciated, if author marks the
place for the table or picture.

Use of abbreviations. Use of abbreviations have
to be reduced to a minimum. Conventional units
can be used without their definitions. Supple-
ment. If paper contains original contribution to
a statistical method or author believes, without
quoting original computer program, that paper

‘s value will be reduced. Editorial staff will con-
sider possibility of publishing mathematics /sta-
tistic analysis in extension.

Important policies. Any practice of plagiarism
will not be tolerated regarding submitted arti-
cles. Non-identifiable quoted parts of the arti-
cles from other authors are known act of plagia-
rismif itis not cited or referencing in appropriate
places in the article. Advertent practice of pla-
giarism will abort reviewing process or article
submission. Author(s) may suggest or exclude
peer-re-viewers for their articles but Editorial
Board has the right to reject their(s) opinions or
suggestions according to copyright Assignment
form signed by authors before reviewing pro-
cess. Authors must respect guidelines and rules
of IcMjE, WAME, cOpE, E A SE, linked on www.avi-
cenapublisher.org.

Authorship. All individuals listed as authors
should qualify for authorship and should have
participated sufficiently in the work to take
public responsibility for appropriate portions
of the content and follow the next conditions:
a) substantial contributions to the conceptions
and design, acquisition of data, or anal- lysis and
interpretation of data; b) drafting the article or
revising it critically for important intellectual
content; c) final approval of the version to be
published (all co-authors must sign copyright
Assignment form downloaded from www.avice-
napublisher.org). All other contributors to the
article’s subject who does not qualify for author-
ship should be listed in acknowledgement sec-
tion. for all relevant information about author-
ship follow IcMjE guidelines.

Conflict of interest. All authors must make a
formal statement at the time of submission in-
dicating any potential conflict of interest that
might constitute an embarrassment to any of the
authors if it were not to be declared and were
to emerge after publication. Such conflict of
interest might include, but not limited to, share
holding in or receipt of grant or consultancy free
form a company whose product features in the
submitted manuscript or which manufactures a
competing product. All authors must submit a
statement of conflict of Interest to be published
at the end of their article (conflict of Interest:
non declared).

MED ARH. 2012; 66(2): 76-79 « ORIGINAL PAPER 79



