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RINGKASAN

NILAI PREDIKSI MODIFIED SICK NEONATAL SCORE (MSNS)
TERHADAP LUARAN NEONATUS SAKIT KRITIS YANG DIRAWAT
DI NEONATAL INTENSIVE CARE UNIT (NICU)

Oktavian Prasetia Wardana

Neonatus sakit kritis adalah neonatus dengan faktor risiko tingggi dan
berpotensi menyebabkan kecacatan dan/atau kematian. Faktor risiko itu
berhubungan dengan kondisi ibu, proses persalinan, dan faktor dari neonatus itu
sendiri (Kim et al., 2008). Sistem skoring untuk menentukan derajat keparahan
penyakit dikembangkan secara luas serta beberapa dirancang untuk digunakan
pada neonatus. Beberapa sifat sistem skoring keparahan neonatus yang baik
meliputi kemudahan penggunaan, kemampuan untuk diterapkan pada awal
pemeriksaan atau rawat inap, kemampuan untuk menduga kematian atau
morbiditas serta kegunaan pada semua kelompok neonatus. Berbagai pendekatan
digunakan untuk menyusun beberapa kondisi yang dipakai dan diberikan
skor/penilaian (Richardson et al., 2001). Metode SNAPPE-II selama ini
digunakan sebagai sistem skoring prediktor mortalitas di beberapa pusat rujukan.
Sejauh ini, metode SNAPPE II yang ditemukan terjadi lambat menilai luaran
neonatus sakit kritis di Neonatal Intensive Care Unit (NICU) belum dapat diatasi.

Metode MSNS meliputi : respiratory effort, heart rate, suhu, capillary refill
time, gula darah acak (GDA), saturasi oksigen perifer (SpO,), umur gestasi, dan
berat badan lahir (Mansoor ef al., 2019). Metode ini sederhana, mudah digunakan,
mudah diterapkan pada awal pemeriksaan, mudah dilakukan pada semua
kelompok neonatus serta dapat diterapkan di fasilitas terbatas. Penelitian
sebelumnya menunjukkan tingkat 80 % sensitivitas dan 88.8% spesifisitas dari
metode MSNS sebagai prediktor mortalitas dengan cut-off optimal < 10. Metode
MSNS juga dapat digunakan sebagai alat untuk menilai performa dari masing-
masing ruang perawatan NICU serta dapat digunakan skrining pra rujukan ke
fasilitas layanan yang lebih tinggi (Mansoor et al., 2019).

Penelitian analitik obsevasional longitudinal berdasarkan data rekam medis
telah dilakukan antara bulan Januari hingga Agustus 2022. Tujuan dari penelitian
ini adalah mengetahui nilai prediksi MSNS terhadap luaran neonatus sakit kritis
saat awal datang sampai dengan 24 jam yang dirawat di NICU. Kriteria eksklusi
penelitian ini adalah neonatus dengan kelainan kongenital mayor, dipindah ke
level perawatan yang lebih rendah dalam jangka waktu < 24 jam ataupun data
tidak lengkap. Teknik pemilihan sampel dilakukan menggunakan teknik non-
probability sampling, yaitu consecutive sampling. Setiap sampel dicatat dari data
rekam medis meliputi data mengenai usia kehamilan, cara persalinan, skor
APGAR saat lahir, tindakan resusitasi saat lahir, lama resusitasi, ventilasi pasca
resusitasi, pemeriksaan fisik saat lahir termasuk vital sign dan adakah kelainan
kongenital mayor, hasil pemeriksaan laboratorium yang rutin dilakukan di NICU
serta luaran neonatus sehingga penilaian skoring dapat dilakukan. Selama periode
penelitian ini didapatkan 105 neonatus yang memenuhi kriteria inklusi dan
eksklusi.
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Hasil penelitian ini didapatkan total skor MSNS terendah adalah 4 dan skor
tertinggi adalah 14. Luaran neonatus sakit kritis pada penelitian ini adalah 50
(47,6%) neonatus meninggal dan 55 (52,4%) neonatus hidup. Karakteristik subjek
yang diidentifikasi pada penelitian ini, sebagian besar tidak mempunyai
perbedaaan yang bermakna berkaitan dengan luaran meninggal (p>0,05)
terkecuali umur kehamilan, berat lahir, cara persalinan dan terapi oksigen pasca
resusitasi. Neonatus prematur (< 37 minggu) merupakan neonatus yang paling
banyak dirawat di NICU dan menjadi subjek pada penelitian ini yakni sebesar 80
(76,2%) dibandingkan neonatus aterm hanya sejumlah 25 (23,8%). Bayi berat
lahir rendah (BBLR) merupakan sebagian besar (75,2%) neonatus yang dirawat
dibandingkan bayi berat lahir normal (24,8%). Pada parameter cara persalinan
didapatkan neonatus yang lahir dengan sectio caesaria (SC) lebih banyak (76,2%)
dibandingkan dengan neonatus lahir spontan (23,8%). Penggunaan terapi oksigen
pasca resusitasi dengan ventilasi non-invasif (CPAP dan oksigen nasal)
merupakan terapi oksigen yang paling banyak digunakan (84,7%) oleh neonatus
yang dirawat sedangkan sisanya (15,3%) menggunakan terapi invasif dengan
intubasi. Nilai rerata skor MSNS neonatus dengan luaran meninggal lebih rendah
dibandingkan dengan neonatus luaran hidup. Hasil uji Mann-Whitney
memperlihatkan perbedaan sangat bermakna antara kedua kelompok luaran
dengan Z value = 6,711 (p<0,001). Nilai prognotik/prediktif skor MSNS pada
penelitian ini didapatkan bahwa dengan titik potong skor MSNS < 10,5
didapatkan nilai AUC sebesar 93,5% (IK95%: 88,3-98,6). Nilai sensitivitas cukup
baik yakni 84% (IK95%: 80,5-94,9), spesifitas 80% (IK95%: 88,3-98,6), NDP
79,2%, NDN 84,6%, RR 5,14 dengan hasil uji Hosmer & Lemeshow p>0,05.

Berdasarkan penelitian ini dapat diketahui bahwa skor MSNS mempunyai
nilai prediksi yang baik serta kalibrasi yang baik terhadap luaran neonatus sakit
kritis yang dirawat di NICU. Perlu dilakukan penelitian lebih lanjut tentang skor
MSNS yang lebih luas sebelum diimplementasikan secara menyeluruh serta
dilakukan pada seting yang berbeda untuk mengkonfirmasi penerapannya untuk
mendapatkan alat prediktor luaran neonatus sakit kritis di fasilitas terbatas.
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SUMMARY

Critically ill neonates are neonates with high-risk factors that potentially
cause disability and/or death. The risk factors are related to the mother's condition,
the labor process, and the neonate itself (Kim et al., 2008). Scoring systems for
determining the severity of the disease have been widely developed as well as
some designs for use in neonates. The properties of a good neonatal severity
scoring system include ease of usage, ability to be applied at the beginning of an
examination or hospitalization, ability to suspect death or morbidity, and
usefulness in all neonatal groups. Various approaches are used to structure some
of the conditions used and given scores/assessments (Richardson et al., 2001).
Several referral centers have used the SNAPPE-II method as a mortality predictor
scoring system. However, the SNAPPE II method found to be slow to assess the
output of critically ill neonates in the Neonatal Intensive Care Unit (NICU) has
not been addressed.

The MSNS method includes respiratory effort, heart rate, temperature,
capillary refill time, random blood sugar (RBG), peripheral oxygen saturation
(Sp0O2), gestational age, and birth weight (Mansoor et al., 2019). This method is
simple, easy to use, easy to apply at the beginning of the examination, easy to do
in all groups of neonates, and can be applied in limited facilities. Previous studies
showed a level of 80% sensitivity and 88.8% specificity of the MSNS method as a
predictor of mortality with an optimal cut-off of < 10. The MSNS method can also
be used to assess the performance of each NICU treatment room and for pre-
referral screening to facilitiesh in higher service levels (Mansoor et al., 2019).

Longitudinal observational analytic research based on medical record data
was conducted from January to August 2022. This study aimed to determine the
predictive value of MSNS on the outcome of critically ill neonates at the time of
arrival up to 24 hours who were admitted to the NICU. The exclusion criteria for
this study were neonates with major congenital abnormalities, transferred to a
lower level of care within < 24 hours, and incomplete data. The sample selection
technique was carried out using a non-probability sampling technique, namely
consecutive sampling. Each sample was recorded from medical record data
including data on gestational age, mode of delivery, APGAR score at birth,
resuscitation measures at birth, duration of resuscitation, post-resuscitation
ventilation, physical examination at birth (including vital signs and any major
congenital abnormalities), the results of routine laboratory examination, as well as
the neonatal outcome. During the study period, 105 neonates met the inclusion
and exclusion criteria.

The results of this study showed that the lowest total MSNS score was 4 and
the highest score was 14. The outcomes of critically ill neonates in this study were
50 neonates died (47.6%) and 55 neonates lived (52.4%). Based on the subjects
characteristics, most of them did not have a significant difference about the
outcome of death (p>0.05) except for gestational age, birth weight, mode of
delivery and post-resuscitation oxygen therapy. Premature neonates (< 37 weeks)
were the most frequent group amounted to 80 (76.2%) compared to term neonates
only 25 (23.8%). Low birth weight (LBW) infants constitute the majority (75.2%)
of neonates compared to normal birth weight infants (24.8%). Based on the
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method of delivery, there were more neonates born by cesarean section (76.2%)
compared to neonates born spontaneously (23.8%). The use of post-resuscitation
oxygen therapy with non-invasive ventilation (CPAP and nasal oxygen) was the
most widely used oxygen therapy (84.7%) by neonates who were treated while the
rest (15.3%) used invasive therapy with intubation. The mean MSNS score of
neonates with a death outcome was lower than that lived outcome. The results of
the Mann-Whitney test showed a significant difference between the two outcomes
groups with Z value = 6.711 (p <0.001). The prognostic/predictive value of the
MSNS score in this study was found that with the cut off point of the MSNS score
< 10.5, the AUC value was 93.5% (95% CI: 88.3-98.6). The sensitivity value is
quite good, namely 84% (95% CI: 80.5-94.9), 80% specificity (95% CI: 88.3-
98.6), NDP 79.2%, NDN 84.6%, RR 5 .14 with Hosmer & Lemeshow test results
p>0.05.

Based on this study, it can be seen that the MSNS score has a good predictive
value and good calibration of the outcomes of critically ill neonates treated in the
NICU. It is necessary to conduct further research on a broader MSNS score before
it is fully implemented and carried out in different settings to confirm its
application to obtain an outcome predictor tool for critically ill neonates in limited
facilities.

X
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ABSTRAK

NILAI PREDIKSI MODIFIED SICK NEONATAL SCORE (MSNS)
TERHADAP LUARAN NEONATUS SAKIT KRITIS YANG DIRAWAT
DI NEONATAL INTENSIVE CARE UNIT (NICU)

Oktavian Prasetia Wardana

Latar belakang: Neonatus sakit kritis adalah neonatus dengan faktor risiko
tinggi, berpotensi menyebabkan kecacatan dan/atau kematian. Sistem skoring
untuk menentukan derajat keparahan penyakit telah dikembangkan secara luas,
beberapa dirancang untuk digunakan pada neonatus. Metode SNAPPE-II yang
selama ini digunakan sebagai sistem skoring prediktor mortalitas pada neonatus,
ditemukan lambat menilai luaran neonatus sakit kritis di NICU.

Tujuan: Menganalisis nilai prediksi Modified Sick Neonatal Score (MSNS)
terhadap luaran neonatus sakit kritis yang dirawat di NICU RSUD Dr. Soetomo

Metode: Penelitian analitik obsevasional longitudinal berdasarkan data rekam
medis dilakukan sejak Januari hingga Agustus 2022. Pencatatan sampel meliputi
data usia kehamilan, cara persalinan, skor APGAR saat lahir, tindakan resusitasi
saat lahir, lama resusitasi, ventilasi pasca resusitasi, pemeriksaan fisik saat lahir
termasuk vital sign dan ada/tidaknya kelainan kongenital, hasil laboratorium serta
luaran neonatus sehingga penilaian skoring MSNS dapat dilakukan.

Hasil: 105 neonatus sakit kritis menjadi sampel penelitian ini. Luaran neonatus
sakit kritis adalah 50 (47.6%) neonatus meninggal dan 55 (52.4%) neonatus
hidup. Laki-laki lebih banyak dibandingkan perempuan (61% vs 39%). Rerata
usia kehamilan subjek pada penelitian ini 33.8 + 4.28 minggu dengan rerata berat
lahir subjek adalah 1820.31 + 33.18 g. Nilai rerata skor MSNS neonatus luaran
meninggal lebih rendah dibandingkan neonatus luaran hidup. Kurva ROC dengan
titik potong skor MSNS < 10.5 didapatkan AUC sebesar 93.5% (IK95%: 88.3-
98.6) dengan nilai sensitivitas 84% (IK95%: 80.5-94.9), spesifisitas 80% (IK95%:
88.3-98.6), RR 5.14 dengan hasil uji Hosmer & Lemeshow p>0.05.

Kesimpulan: Skor MSNS mempunyai nilai prediksi yang baik terhadap luaran
neonatus sakit kritis yang dirawat di NICU.

Kata Kunci: Neonatus sakit kritis, luaran, MSNS, NICU, nilai prediksi
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ABSTRACT

PREDICTIVE VALUE MODIFIED SICK NEONATAL SCORE (MSNS)
ON CRITICALLY ILL NEONATAL OUTCOME TREATED IN
NEONATAL INTENSIVE CARE UNIT (NICU)

Oktavian Prasetia Wardana

Background: Critically ill neonates are neonates with high-risk factors that
potentially cause disability and/or death. Scoring systems for determining the
severity of the disease have been widely developed as well as some designs for
use in neonates. The SNAPPE-II method, which has been used as a mortality
predictor scoring system in several referral centers, was found to be slow in
assessing the outcome of critically ill neonates in the Neonatal Intensive Care Unit
(NICU).

Objective: To analize the predictive value of MSNS on the outcome of critically
ill neonates at the time of arrival up to 24 hours who are admitted to the NICU.

Methods: A longitudinal observational analytic study based on medical record
data was conducted from January to August 2022. Each sample was recorded
from medical record data, including data on gestational age, mode of delivery,
APGAR score at birth, resuscitation measures at birth, duration of resuscitation,
post-resuscitation ventilation, physical examination at birth (including vital signs
and any congenital abnormalities), the results of routine laboratory examinations,
as well as the neonatal outcomes.

Results: This study involved 105 critically ill neonates who were admitted to the
NICU. The outcome of critically ill neonates were 50 (47.6%) neonates died and
55 (52.4%) neonates lived. There were more males than females (61% vs 39%).
The mean gestational age of the subjects in this study was 33.8 + 4.28 weeks with
the mean birth weight of the subjects was 1820.31 + 33.18 g. The mean MSNS
score of neonates with a death outcome was lower than that lived outcome. ROC
curve with a cut point MSNS score <10.5 obtained AUC of 93.5% (95% CI: 88.3-
98.6) with a sensitivity value of 84% (95% CI: 80.5-94.9), specificity 80 % (CI
95%: 88.3-98.6), Positive Predictive Value (PPV) 79.2%, Negative Predictive
Value (NPV) 84.6%, Risk Ratio (RR) 5.14 with Hosmer & Lemeshow test results
p>0.05.

Conclusion: The MSNS score has a good predictive value and good calibration of
the outcomes of critically ill neonates admitted to the NICU.

Keywords: Critically ill neonate, outcome, MSNS, NICU, predictive value
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