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ABSTRAK

Latar belakang: Kejadian gangguan kognitif meningkat seiring dengan pertambahan usia ataupun karena gangguan organik otak. Citicoline 
diduga dapat memperbaiki fungsi kognitif. Tulisan ini meninjau efektivitas citicoline dalam meningkatkan fungsi kognitif. Metode: Pencarian 
sistematis pada 3 database, yaitu PubMed, Scopus, dan EBSCO, sesuai kriteria inklusi dan eksklusi. Artikel yang terpilih ditelaah kritis dan dianalisis 
lebih lanjut. Hasil: Dalam analisis terakhir, didapatkan 2 artikel untuk telaah kritis. Satu studi populasi sehat menunjukkan perbaikan fungsi 
kognitif terutama pada domain memori setelah pemberian citicoline 500 mg/hari selama 3 bulan, 1 studi lain pada populasi pasca-stroke iskemik 
menunjukkan perbaikan fungsi kognitif terutama pada domain atensi, eksekutif. dan orientasi temporal setelah pemberian citicoline 1.000 mg/
hari selama 12 bulan. Simpulan: Pemberian citicoline dapat memperbaiki fungsi kognitif, baik pada populasi sehat maupun populasi pasca-
stroke iskemik.

Kata Kunci: Citicoline, fungsi kognitif, stroke iskemik.

ABSTRACT

Background: The incidence of cognitive impairment increased with age and with the presence of brain organic disorders. Citicoline allegedly 
improved cognitive function. This article to review the effectiveness of citicoline in improving cognitive function. Methods: A systematic search 
was conducted on 3 study databases: PubMed, Scopus, and EBSCO, to select studies according to the inclusion and exclusion criteria. Selected 
articles were then critically reviewed and further analyzed. Results: In the final analysis, 2 articles were to be reviewed. In 1 study in a healthy 
population, citicoline 500 mg/day for 3 months showed improvement in cognitive function, especially in memory domain, in 1 other study on 
post-ischemic stroke population, citicoline 1,000 mg/day for 12 months showed improvement in cognitive function especially in the attention, 
executive, and temporal orientation domains. Conclusion: Citicoline can improve cognitive function in both healthy population and post-
ischemic stroke population. Bagus Dermawan, Arinta Puspita Wati, Rahmi Ardhini. Citicoline for Cognitive Function Improvement.

Keywords : Citicoline, cognitive function, ischaemic stroke.

PENDAHULUAN
Harapan hidup manusia di seluruh dunia 
cenderung meningkat.1 Proyeksi PBB 
menyebutkan bahwa 1 dari 6 orang (16%) 
akan berusia lebih dari 65 tahun pada tahun 
2050.2 Meningkatnya usia harapan hidup 
akan memiliki dampak besarnya tantangan 
kesehatan terkait bertambahnya usia, salah 
satu tantangan adalah gangguan kognitif 
pada lanjut usia (lansia).3 Gangguan kognitif 
dapat terjadi akibat pertambahan usia 
ataupun pasca-stroke.4

Hingga saat ini belum ada satupun agen 

farmasi yang secara efektif dapat mencegah 
gangguan kognitif terkait usia.5 Salah satu zat 
yang diketahui dapat berdampak positif dalam 
mempertahankan fungsi kognitif otak adalah 
choline .6,7 Choline  merupakan suatu zat yang 
penting untuk fungsi biologi sel, berperan 
dalam fungsi neurotransmisi kolinergik dan 
menjaga integritas struktur membran sel.8,9 
Sebuah penelitian menyebutkan bahwa 
pengambilan choline  di otak menurun seiring 
dengan bertambahnya usia,10 sehingga kadar 
choline  plasma subjek lansia dapat menurun 
signifikan yang berdampak pada fungsi 
kognitif.11 Asupan choline yang tinggi dalam 

diet, dapat mencegah penurunan fungsi 
kognitif.12

Ilustrasi Kasus
Seorang wanita berusia 69 tahun datang 
dengan keluhan mudah lupa yang mulai 
disadari dalam 2 bulan terakhir. Dari anamnesis 
didapatkan pasien sering mengulang-ulang 
pertanyaan kepada keluarga. Pasien sering 
lupa apakah sudah melaksanakan ibadah 
shalat atau belum. Pada satu kesempatan 
pasien pernah keluar rumah dan tidak tahu 
jalan pulang. Pasien memiliki hobi bermusik, 
yang sudah tidak ditekuni dalam 6 bulan 
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coagulation pathway, which involves platelet 
aggregation, plug formation, and wound 
healing and plays a role in the final stages of 
the coagulation cascade.4 In this article, the 
authors examine the potential of fibrinogen 
as a prognostic factor in hepatocellular 
carcinoma patients.

Method
A literature search was conducted on 17 May 
2024 on three online scientific databases, 
PubMed, Google Scholar, and Science 
Direct. The keywords used in this search are 
“hepatocellular carcinoma”, “fibrinogen”, and 
“prognosis”. The inclusion criteria used in this 
literature were cohort research and studies 
within ten years. The exclusion criteria are 
research that uses animal subjects.

Literature was identified in an electronic 
database search. Literature screening was 
based on the suitability of the title and abstract 
and eliminating all duplicate literatures. 
Nine literatures passed the screening, five 
from PubMed, three from Google Scholar, 
and one from Science Direct. Four screened 
literature are purchased versions; they could 
not be opened in full text. The final five full-
text literatures were read for critical appraisal 
and eligibility. The flowchart of the literature 
selection can be seen in Scheme .

The literature was critically appraised in terms 
of validity, importance, and applicability, 
based on the Centre for Evidence-Based 
Medicine (CEBM), the University of Oxford 
2010 guidance.5

Based on the results of this critical appraisal, 
three pieces of literature are valid, clinically 
important, and can be applied to patients 
with a diagnosis of HCC. These three kinds of 
literature analyze the relationship between 
plasma fibrinogen and the outcome in the 
form of overall survival, and the authors took 
data in the form of HR/hazard ratio.   

Discussion
Several studies have recently found a 
relationship between hypercoagulation and 
the stage of cancer. Fibrinogen is a 340-kDa 
glycoprotein that is synthesized by the liver 
and converted into fibrin by active thrombin.6 
Fibrinogen is known to be associated with 
tumor stage and poor prognosis in several 
types of cancer, such as lung cancer,7 breast 

cancer,8 gastric cancer,9 and biliary tract 
cancer.10

Hepatocellular carcinoma (HCC) is one of 
the cancers with the highest prevalence in 
the world.11 Patients with HCC have a life 
expectancy of 6-20 years. HCC is the third 
largest cause of mortality.12 Several prognostic 
factors available in HCC include the presence 
of portal vein thrombosis, advanced cirrhosis, 
and the Child-Pugh score.13 In this article, 
plasma fibrinogen levels are examined in 
relation to patient prognosis in the form of 
mortality through three kinds of literature 
selected through a structured literature 
search.

The first literature by Kinoshita, et al, presented 
data regarding a retrospective cohort study 
of 113 HCC patients. The sample was patients 
diagnosed with HCC at Jikei University 
Daisan Hospital with the exclusion criteria of 
incomplete data, infectious conditions, and 
thromboembolic disease. This study sought 
the relationship between plasma fibrinogen 
levels, clinicopathological parameters, and 
overall survival. In this study, the mean plasma 
fibrinogen in HCC patients was 279 mg/
dL. An increase in plasma fibrinogen levels 
is associated with increasing tumor size, 

tumor vascular invasion, and an increase in 
the Cancer of the Liver Italian Program (CLIP) 
score. The CLIP score is a prognostic system 
for HCC that describes both liver function 
and tumor characteristics and is calculated 
by assigning a score (0, 1, or 2) to each of four 
clinical factors: a) Child-Pugh stage; b) number 
of tumor nodules and whether the tumor 
extends through ≤ 50% or > 50% of the liver; c) 
AFP level; and d) portal vein thrombosis.2 This 
study also showed that plasma fibrinogen was 
associated with overall survival with a hazard 
ratio of 1.236 (p=0.046, CI 95%).6

The second literature by Liu, et al, was a 
retrospective cohort study on 252 samples; 192 
were diagnosed with HCC. The characteristics 
of the subjects in this study were patients 
with HCC who were diagnosed histologically 
with exclusion criteria of a history of arterial 
thromboembolism in the last 3 months, 
continuous use of anticoagulants, a history 
of stroke/thrombosis in the last 6 months, or 
a history of congenital coagulation disorders. 
This study analyzed the prognostic value and 
clinical involvement of plasma fibrinogen 
levels in HCC patients. The mean plasma 
fibrinogen in this study was 307 mg/dL. This 
study shows that increased fibrinogen is 
associated with tumor size and stage. Elevated 

Scheme. Flowchart of literature selection.
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outcomes. This intervention has also been 
deemed highly cost-efficient, even in regions 
with moderate or low rates of syphilis 
among expectant mothers.6 According to 
WHO guidelines, the recommended first-
line treatment is penicillin G benzathine at a 
dosage of 2.4 million units.7,8

Insufficient treatment and treatment 
commenced late in pregnancy continued 
to pose risks for stillbirth, preterm birth, low 
birth weight, and neonatal congenital syphilis. 
Each week of delayed treatment is correlated 
with a 2.82-fold rise in the likelihood of 
adverse pregnancy outcomes.9 In cases of 
penicillin allergy, the recommended approach 
is penicillin desensitization, followed by 
treatment with penicillin G benzathine. As 
an alternative therapy, WHO recommends 
procaine penicillin at 1.2 million units or 
erythromycin at 500 mg four times a day.10,11 
Penicillin is the current first line of syphilis 
treatment.12 This systematic review is on the 
side effects and the incidence of congenital 
syphilis after penicillin G treatment in 
pregnant women.

Search Strategy
The process described outlines a systematic 
approach to conducting a literature review 
on the topic of Fetal Outcome in Pregnancy 
Infected Syphilis Treated with Penicillin 
G, using three electronic search engines: 
PubMed, Science Direct, and Cochrane. The 
search strategy involved using a combination 
of keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis.” These 
keywords were combined in different strings 
depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Search Strategy
A literature review was conducted on 
three electronic search engines: PubMed, 
Science Direct, and Cochrane. The search 
strategy involved using a combination of 
keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis”. These 
keywords were combined in different strings 

depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Study Selection
Articles were identified using “Antibiotic”, 
“Pregnancy”, “Congenital Syphilis”, “Syphilis”, 
“Treatment” as keywords on three electronic 
search engine; PubMed, Science Direct, and 
Cochrane.

The study selection process follows the criteria 
for inclusion and exclusion. The inclusion 
criteria were observational study, including 
case reports, case control studies, case series, 
and both prospective and retrospective 
cohort studies describing the type of 
antibiotic, dosage, and duration of treatment 
in pregnant women with syphilis, the time 
of diagnosis and the fetal outcome. Editorial 
articles, reviews, correspondences, and 
clinical opinions were excluded; dissertations, 
management guidelines, and in vitro studies 
were also excluded. Studies involving animal 
subjects were not considered for inclusion. 

Duplicates were removed using Zotero 
software.

Retrieved articles underwent initial screening 
based on their titles and abstracts to assess 
their relevance to the inclusion and exclusion 
criteria. The screening process was conducted 
by an investigator and supervised by a second 
investigator to ensure consistency and 
accuracy. Selected articles underwent a full-
text assessment to confirm their suitability 
for this study; the same investigators who 
conducted the initial screening also performed 
the assessment of full texts and extraction of 
outcome and independent variables.

Data Extraction
An ad hoc electronic form of a Remote 
Desktop Protocol (RDP) file was prepared to 
collect qualitative variables from selected 
articles related to antibiotic treatment for 
pregnant women with syphilis. Since the data 
were retrieved from the results sections of the 
articles and did not involve direct interaction 
with human participants, local ethical approval 
is not necessary. The following variables 
related to the study were collected: 1) The 
first author; 2) Publication date; 3) The age of 
the mother; 4) Gestational age; 5) Severity of 

Scheme. Algorithm of summarizing literature articles and selection process for reviewing of 
antibiotics therapy for pregnant women with syphilis infection.
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 Dapat digunakan untuk memberikan 
kombinasi obat dengan dosis besar
 Fleksibel dan nyaman untuk perawatan 
darurat sebelum ke rumah sakit dan setelah 
dari rumah sakit
 Cocok untuk semua usia, termasuk anak-
anak, lanjut usia, pasien dengan ventilasi 
mekanik, dengan gangguan kognitif, atau 
tidak dapat menggunakan perangkat inhalasi 
lainnya

PRINSIP DASAR TERAPI NEBULISASI DALAM 
PERAWATAN KEDARURATAN.4

Meskipun efektif, terapi nebulisasi hanya dapat 
diberikan jika keselamatan pasien sudah 
dipastikan terlebih dahulu. Jika pasien dalam 
keadaan atau menunjukkan tanda tidak sadar 
atau koma, atau stupor dengan pernapasan 
dangkal, tidak ada denyut aorta, henti napas, 
atau pernapasannya abnormal, sianosis, 
refleks sensasi nyeri buruk atau kurang, refleks 
muntah atau refleks batuk kurang, tanda-tanda 
vitalnya harus distabilkan terlebih dahulu 
dengan tindakan life support seperti resusitasi 
kardiopulmoner, intubasi endotrakeal, dan 
ventilasi mekanis. Terapi nebulisasi dapat 
dipertimbangkan setelah tanda-tanda vital 
distabilkan; namun, jika dianggap perlu, dapat 
diberikan bersamaan dengan stabilisasi tanda-
tanda vital. Efikasi dan efek samping harus 
dievaluasi dan diobati segera selama dan setelah 
terapi nebulisasi, dan protokol terapi juga harus 
disesuaikan.

Faktor-faktor yang mempengaruhi efisiensi 
nebulisasi:4

 Partikel Nebulisasi yang Efektif 
Partikel nebulisasi yang efektif mengacu pada 
partikel nebulisasi dengan nilai terapeutik, yaitu 
yang dapat dideposit di saluran pernapasan 
dan paru; biasanya partikel dengan diameter 
3,0-5,0 Pm. Partikel dengan diameter 5-10 Pm 
terutama dideposit di saluran pernapasan besar 
dan orofaring. Partikel dengan diameter 1-5 
Pm terutama dideposit di saluran pernapasan 
kecil. Sekitar 40%-48% partikel dengan diameter 
kurang dari 3 Pm dideposit di alveoli, dan 
partikel dengan diameter kurang dari 0,5 Pm 
diekskresikan bersama dengan embusan napas.
 Volume Keluaran per Satuan Waktu dari  
Nebulizer
Keluaran volume yang lebih tinggi dikorelasikan 
dengan inhalasi dan dosis yang lebih tinggi 
serta efikasi terapi yang lebih kuat. Namun, dosis 
yang lebih tinggi dalam waktu singkat juga 
meningkatkan risiko efek samping, sehingga 

diperlukan penilaian yang komprehensif.
 Ukuran dan Bentuk Partikel Obat
Ukuran dan bentuk partikel obat juga dapat 
memengaruhi bentuk aerosol obat yang 
dihasilkan. Sebagai contoh, suspensi budesonide 
memiliki partikel berbentuk bulat kecil dengan 
diameter 2,0-3,0 Pm, sedangkan suspensi 

beclomethasone propionate memiliki partikel 
mirip jarum dengan panjang sekitar 10,0 Pm. 
Studi in vitro menggunakan berbagai merek 
nebulizer menunjukkan bahwa keluaran aerosol 
efektif budesonide lebih tinggi dibandingkan 
beclomethasone.

Tabel 1. Perbedaan nebulizer dengan inhaler.5,6

Karakteristik Nebulizer Inhaler (DPI dan MDI)

Ketersediaan Obat dan alat dijual terpisah Obat dan alat dijual dalam satu 
kemasan

Keakuratan penghantaran obat 
untuk penggunaan optimal

Sedang Baik

Lamanya inhalasi Lama (beberapa menit) Singkat (beberapa detik)

Kebutuhan pemeliharaan alat 
secara khusus

Setiap setelah digunakan Tidak perlu

Berat alat Bervariasi, lebih berat dibanding 
inhaler

Ringan (beberapa gram)

Dimensi alat Bervariasi, lebih besar dibanding 
inhaler

Kecil (pocket size)

Kooperasi pemakai untuk 
penggunaan yang optimal

Tidak perlu Perlu

Metode pengoperasian Memerlukan sumber energi 
eksternal

Tidak tergantung sumber energi 
eksternal

 

Gambar 2. Perangkat inhalasi. (Sumber: www.freepik.com)

Tabel 2. Jenis-jenis nebulizer dan perbandingannya.4

Nebulizer Kelebihan Kekurangan

Jet nebulizer with 
corrugated tubing

 � Murah
 � Mudah digunakan
 � Efektif untuk menghantarkan obat 
yang tidak bisa dihantarkan dengan 
DPI dan pMDI

 � Tidak efisien
 � Sulit dibersihkan
 � Memerlukan gas terkompresi dan pipa 
tambahan

 � Bising

Ultrasonic 
nebulizer

 � Mudah digunakan
 � Lebih efisien dibanding jet nebulizer
 � Tidak bising

 � Volume residu besar
 � Tidak mampu mengubah larutan kental 
menjadi aerosol

 � Mendegradasi bahan yang sensitif 
panas

Mesh nebulizer  � Portable
 � Mudah digunakan
 � Tidak bising
 � Memiliki sumber daya sendiri
 � Mengoptimalkan ukuran partikel untuk 
obat spesifik

 � Lebih efisien dibanding nebulizer lain

 � Lebih mahal
 � Sulit dibersihkan
 � Memerlukan penyesuaian dosis obat 
jika beralih dari jet nebulizer

 � Tidak kompatibel untuk larutan kental 
atau yang mengkristal saat kering
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terakhir. Pasien saat ini masih bisa beraktivitas 
sehari-hari dengan bantuan minimal. 
Tidak didapatkan gangguan tidur ataupun 
gangguan mood pada pasien. Didapatkan 
riwayat rawat inap di rumah sakit 4 bulan yang 
lalu dengan keluhan tiba-tiba lemah anggota 
gerak sisi kanan. Setelah pemeriksaan CT scan, 
pasien dikatakan mengalami penyumbatan 
pembuluh darah di otak. Pada pemeriksaan 
fisik, keadaan umum pasien baik, tanda vital 
dalam batas normal, kekuatan anggota gerak 
sisi kanan dapat melawan gravitasi, akan tetapi 
segera kembali terjatuh.

Pada pemeriksaan MoCA Ina didapatkan 
nilai 23, skor iskemik Hachinski 9. Pada 
pemeriksaan forward digit span pasien hanya 
dapat menyebutkan hingga angka ke-3. Pada 
pemeriksaan backward digit span pasien hanya 
dapat menyebutkan hingga angka ke-2. Pasien 
gagal menyelesaikan pemeriksaan recall of 
constructional praxis serta word list memory 
recall, sehingga pasien dicurigai mengalami 
gangguan kognitif terutama domain atensi 
serta memori. Dokter mempertimbangkan 
apakah terapi citicoline dapat memperbaiki 
gangguan kognisi pasien.

METODE
Strategi Pencarian Literatur
Penelusuran dilakukan melalui beberapa 
database, yaitu PubMed, Scopus, dan 
EBSCO Host, pada 15 Juni 2023. Kata kunci 
yang digunakan adalah citicoline, cognitive 
menggunakan Boolean AND dan OR. Kata 
kunci pencarian dapat dilihat pada Tabel 2.

Kriteria Eligibilitas
Kriteria inklusi telaah ini adalah: (1) Investigasi 
peran citicoline terhadap fungsi kognitif; (2) 
Desain studi randomized controlled trials, 
percobaan klinis; (3) Populasi dewasa; (4) 
Luaran berupa parameter yang dapat dinilai 
secara kuantitatif. Sedangkan kriteria eksklusi 
telaah ini: (1) Bahasa selain bahasa Inggris dan 
bahasa Indonesia; (2) Naskah lengkap tidak 
tersedia; (3) Artikel berupa laporan kasus, 
kasus serial, tinjauan naratif, komentar/sudut 
pandang.

Alur Seleksi Studi
Penelusuran mendapatkan total 161 artikel 
untuk kemudian menjalani skrining judul dan 
abstrak, serta penilaian kelayakan berdasarkan 
kriteria inklusi dan eksklusi. Didapatkan 3 
artikel yang memenuhi kriteria inklusi dan 

eksklusi, 1 merupakan laporan kasus. Dengan 
demikian, pada tahap akhir didapatkan total 
2 artikel yang akan ditelaah. Karakteristik tiap 
studi dipaparkan pada Tabel 3. Untuk menilai 
tingkat bukti tiap studi digunakan Oxford 
Centre for Evidence-Based Medicine 2011 Level 
of Evidence.13

TELAAH KRITIS
Artikel yang telah diseleksi untuk laporan kasus 
berbasis bukti ini ditelaah kritis menggunakan 
checklist dari Oxford Centre of Evidence-Based 

Medicine Critical Appraisal Checklist:13

1. Validitas
2. Kepentingan
3. Penerapan

DISKUSI
Dari 2 penelitian di atas, penggunaan citicoline 
dengan dosis 500 mg/hari selama 12 minggu 
dan dosis 1.000 mg/hari selama 12 bulan 
memberikan perbaikan luaran kognitif pada 
populasi sehat ataupun pada populasi pasien 
pasca-stroke iskemik.

Tabel 1. Formulasi PICO.

Pasien/Problem (P) Intervensi (I) Comparison (C) Outcome (O)

Pasien dengan gangguan 
kognitif

Pemberian terapi 
citicoline

Plasebo atau tanpa 
terapi

Kemajuan fungsi 
kognitif

Tipe pertanyaan klinis Intervensi
Desain Studi Uji coba terkontrol 

acak, uji klinis

Tabel 2. Strategi pencarian literatur.

Database Strategi Pencarian Hasil

PubMed citicoline: “cytidine diphosphate choline”[MeSH Terms] OR (“cytidine”[All 
Fields] AND “diphosphate”[All Fields] AND “choline”[All Fields]) OR 

“cytidine diphosphate choline”[All Fields] OR “citicoline”[All Fields] 
memory: “memories”[All Fields] OR “memory”[MeSH Terms] OR 

“memory”[All Fields] OR “memory’s”[All Fields]

5

Scopus ((TITLE-ABS-KEY(citicoline) AND TITLE-ABS-KEY(memory)) AND PUBYEAR 
> 2002 AND PUBYEAR < 2024)

124

EBSCO AB citicoline AND cognitive 32
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coagulation pathway, which involves platelet 
aggregation, plug formation, and wound 
healing and plays a role in the final stages of 
the coagulation cascade.4 In this article, the 
authors examine the potential of fibrinogen 
as a prognostic factor in hepatocellular 
carcinoma patients.

Method
A literature search was conducted on 17 May 
2024 on three online scientific databases, 
PubMed, Google Scholar, and Science 
Direct. The keywords used in this search are 
“hepatocellular carcinoma”, “fibrinogen”, and 
“prognosis”. The inclusion criteria used in this 
literature were cohort research and studies 
within ten years. The exclusion criteria are 
research that uses animal subjects.

Literature was identified in an electronic 
database search. Literature screening was 
based on the suitability of the title and abstract 
and eliminating all duplicate literatures. 
Nine literatures passed the screening, five 
from PubMed, three from Google Scholar, 
and one from Science Direct. Four screened 
literature are purchased versions; they could 
not be opened in full text. The final five full-
text literatures were read for critical appraisal 
and eligibility. The flowchart of the literature 
selection can be seen in Scheme .

The literature was critically appraised in terms 
of validity, importance, and applicability, 
based on the Centre for Evidence-Based 
Medicine (CEBM), the University of Oxford 
2010 guidance.5

Based on the results of this critical appraisal, 
three pieces of literature are valid, clinically 
important, and can be applied to patients 
with a diagnosis of HCC. These three kinds of 
literature analyze the relationship between 
plasma fibrinogen and the outcome in the 
form of overall survival, and the authors took 
data in the form of HR/hazard ratio.   

Discussion
Several studies have recently found a 
relationship between hypercoagulation and 
the stage of cancer. Fibrinogen is a 340-kDa 
glycoprotein that is synthesized by the liver 
and converted into fibrin by active thrombin.6 
Fibrinogen is known to be associated with 
tumor stage and poor prognosis in several 
types of cancer, such as lung cancer,7 breast 

cancer,8 gastric cancer,9 and biliary tract 
cancer.10

Hepatocellular carcinoma (HCC) is one of 
the cancers with the highest prevalence in 
the world.11 Patients with HCC have a life 
expectancy of 6-20 years. HCC is the third 
largest cause of mortality.12 Several prognostic 
factors available in HCC include the presence 
of portal vein thrombosis, advanced cirrhosis, 
and the Child-Pugh score.13 In this article, 
plasma fibrinogen levels are examined in 
relation to patient prognosis in the form of 
mortality through three kinds of literature 
selected through a structured literature 
search.

The first literature by Kinoshita, et al, presented 
data regarding a retrospective cohort study 
of 113 HCC patients. The sample was patients 
diagnosed with HCC at Jikei University 
Daisan Hospital with the exclusion criteria of 
incomplete data, infectious conditions, and 
thromboembolic disease. This study sought 
the relationship between plasma fibrinogen 
levels, clinicopathological parameters, and 
overall survival. In this study, the mean plasma 
fibrinogen in HCC patients was 279 mg/
dL. An increase in plasma fibrinogen levels 
is associated with increasing tumor size, 

tumor vascular invasion, and an increase in 
the Cancer of the Liver Italian Program (CLIP) 
score. The CLIP score is a prognostic system 
for HCC that describes both liver function 
and tumor characteristics and is calculated 
by assigning a score (0, 1, or 2) to each of four 
clinical factors: a) Child-Pugh stage; b) number 
of tumor nodules and whether the tumor 
extends through ≤ 50% or > 50% of the liver; c) 
AFP level; and d) portal vein thrombosis.2 This 
study also showed that plasma fibrinogen was 
associated with overall survival with a hazard 
ratio of 1.236 (p=0.046, CI 95%).6

The second literature by Liu, et al, was a 
retrospective cohort study on 252 samples; 192 
were diagnosed with HCC. The characteristics 
of the subjects in this study were patients 
with HCC who were diagnosed histologically 
with exclusion criteria of a history of arterial 
thromboembolism in the last 3 months, 
continuous use of anticoagulants, a history 
of stroke/thrombosis in the last 6 months, or 
a history of congenital coagulation disorders. 
This study analyzed the prognostic value and 
clinical involvement of plasma fibrinogen 
levels in HCC patients. The mean plasma 
fibrinogen in this study was 307 mg/dL. This 
study shows that increased fibrinogen is 
associated with tumor size and stage. Elevated 

Scheme. Flowchart of literature selection.
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outcomes. This intervention has also been 
deemed highly cost-efficient, even in regions 
with moderate or low rates of syphilis 
among expectant mothers.6 According to 
WHO guidelines, the recommended first-
line treatment is penicillin G benzathine at a 
dosage of 2.4 million units.7,8

Insufficient treatment and treatment 
commenced late in pregnancy continued 
to pose risks for stillbirth, preterm birth, low 
birth weight, and neonatal congenital syphilis. 
Each week of delayed treatment is correlated 
with a 2.82-fold rise in the likelihood of 
adverse pregnancy outcomes.9 In cases of 
penicillin allergy, the recommended approach 
is penicillin desensitization, followed by 
treatment with penicillin G benzathine. As 
an alternative therapy, WHO recommends 
procaine penicillin at 1.2 million units or 
erythromycin at 500 mg four times a day.10,11 
Penicillin is the current first line of syphilis 
treatment.12 This systematic review is on the 
side effects and the incidence of congenital 
syphilis after penicillin G treatment in 
pregnant women.

Search Strategy
The process described outlines a systematic 
approach to conducting a literature review 
on the topic of Fetal Outcome in Pregnancy 
Infected Syphilis Treated with Penicillin 
G, using three electronic search engines: 
PubMed, Science Direct, and Cochrane. The 
search strategy involved using a combination 
of keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis.” These 
keywords were combined in different strings 
depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Search Strategy
A literature review was conducted on 
three electronic search engines: PubMed, 
Science Direct, and Cochrane. The search 
strategy involved using a combination of 
keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis”. These 
keywords were combined in different strings 

depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Study Selection
Articles were identified using “Antibiotic”, 
“Pregnancy”, “Congenital Syphilis”, “Syphilis”, 
“Treatment” as keywords on three electronic 
search engine; PubMed, Science Direct, and 
Cochrane.

The study selection process follows the criteria 
for inclusion and exclusion. The inclusion 
criteria were observational study, including 
case reports, case control studies, case series, 
and both prospective and retrospective 
cohort studies describing the type of 
antibiotic, dosage, and duration of treatment 
in pregnant women with syphilis, the time 
of diagnosis and the fetal outcome. Editorial 
articles, reviews, correspondences, and 
clinical opinions were excluded; dissertations, 
management guidelines, and in vitro studies 
were also excluded. Studies involving animal 
subjects were not considered for inclusion. 

Duplicates were removed using Zotero 
software.

Retrieved articles underwent initial screening 
based on their titles and abstracts to assess 
their relevance to the inclusion and exclusion 
criteria. The screening process was conducted 
by an investigator and supervised by a second 
investigator to ensure consistency and 
accuracy. Selected articles underwent a full-
text assessment to confirm their suitability 
for this study; the same investigators who 
conducted the initial screening also performed 
the assessment of full texts and extraction of 
outcome and independent variables.

Data Extraction
An ad hoc electronic form of a Remote 
Desktop Protocol (RDP) file was prepared to 
collect qualitative variables from selected 
articles related to antibiotic treatment for 
pregnant women with syphilis. Since the data 
were retrieved from the results sections of the 
articles and did not involve direct interaction 
with human participants, local ethical approval 
is not necessary. The following variables 
related to the study were collected: 1) The 
first author; 2) Publication date; 3) The age of 
the mother; 4) Gestational age; 5) Severity of 

Scheme. Algorithm of summarizing literature articles and selection process for reviewing of 
antibiotics therapy for pregnant women with syphilis infection.
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 Dapat digunakan untuk memberikan 
kombinasi obat dengan dosis besar
 Fleksibel dan nyaman untuk perawatan 
darurat sebelum ke rumah sakit dan setelah 
dari rumah sakit
 Cocok untuk semua usia, termasuk anak-
anak, lanjut usia, pasien dengan ventilasi 
mekanik, dengan gangguan kognitif, atau 
tidak dapat menggunakan perangkat inhalasi 
lainnya

PRINSIP DASAR TERAPI NEBULISASI DALAM 
PERAWATAN KEDARURATAN.4

Meskipun efektif, terapi nebulisasi hanya dapat 
diberikan jika keselamatan pasien sudah 
dipastikan terlebih dahulu. Jika pasien dalam 
keadaan atau menunjukkan tanda tidak sadar 
atau koma, atau stupor dengan pernapasan 
dangkal, tidak ada denyut aorta, henti napas, 
atau pernapasannya abnormal, sianosis, 
refleks sensasi nyeri buruk atau kurang, refleks 
muntah atau refleks batuk kurang, tanda-tanda 
vitalnya harus distabilkan terlebih dahulu 
dengan tindakan life support seperti resusitasi 
kardiopulmoner, intubasi endotrakeal, dan 
ventilasi mekanis. Terapi nebulisasi dapat 
dipertimbangkan setelah tanda-tanda vital 
distabilkan; namun, jika dianggap perlu, dapat 
diberikan bersamaan dengan stabilisasi tanda-
tanda vital. Efikasi dan efek samping harus 
dievaluasi dan diobati segera selama dan setelah 
terapi nebulisasi, dan protokol terapi juga harus 
disesuaikan.

Faktor-faktor yang mempengaruhi efisiensi 
nebulisasi:4

 Partikel Nebulisasi yang Efektif 
Partikel nebulisasi yang efektif mengacu pada 
partikel nebulisasi dengan nilai terapeutik, yaitu 
yang dapat dideposit di saluran pernapasan 
dan paru; biasanya partikel dengan diameter 
3,0-5,0 Pm. Partikel dengan diameter 5-10 Pm 
terutama dideposit di saluran pernapasan besar 
dan orofaring. Partikel dengan diameter 1-5 
Pm terutama dideposit di saluran pernapasan 
kecil. Sekitar 40%-48% partikel dengan diameter 
kurang dari 3 Pm dideposit di alveoli, dan 
partikel dengan diameter kurang dari 0,5 Pm 
diekskresikan bersama dengan embusan napas.
 Volume Keluaran per Satuan Waktu dari  
Nebulizer
Keluaran volume yang lebih tinggi dikorelasikan 
dengan inhalasi dan dosis yang lebih tinggi 
serta efikasi terapi yang lebih kuat. Namun, dosis 
yang lebih tinggi dalam waktu singkat juga 
meningkatkan risiko efek samping, sehingga 

diperlukan penilaian yang komprehensif.
 Ukuran dan Bentuk Partikel Obat
Ukuran dan bentuk partikel obat juga dapat 
memengaruhi bentuk aerosol obat yang 
dihasilkan. Sebagai contoh, suspensi budesonide 
memiliki partikel berbentuk bulat kecil dengan 
diameter 2,0-3,0 Pm, sedangkan suspensi 

beclomethasone propionate memiliki partikel 
mirip jarum dengan panjang sekitar 10,0 Pm. 
Studi in vitro menggunakan berbagai merek 
nebulizer menunjukkan bahwa keluaran aerosol 
efektif budesonide lebih tinggi dibandingkan 
beclomethasone.

Tabel 1. Perbedaan nebulizer dengan inhaler.5,6

Karakteristik Nebulizer Inhaler (DPI dan MDI)

Ketersediaan Obat dan alat dijual terpisah Obat dan alat dijual dalam satu 
kemasan

Keakuratan penghantaran obat 
untuk penggunaan optimal

Sedang Baik

Lamanya inhalasi Lama (beberapa menit) Singkat (beberapa detik)

Kebutuhan pemeliharaan alat 
secara khusus

Setiap setelah digunakan Tidak perlu

Berat alat Bervariasi, lebih berat dibanding 
inhaler

Ringan (beberapa gram)

Dimensi alat Bervariasi, lebih besar dibanding 
inhaler

Kecil (pocket size)

Kooperasi pemakai untuk 
penggunaan yang optimal

Tidak perlu Perlu

Metode pengoperasian Memerlukan sumber energi 
eksternal

Tidak tergantung sumber energi 
eksternal

 

Gambar 2. Perangkat inhalasi. (Sumber: www.freepik.com)

Tabel 2. Jenis-jenis nebulizer dan perbandingannya.4

Nebulizer Kelebihan Kekurangan

Jet nebulizer with 
corrugated tubing

 � Murah
 � Mudah digunakan
 � Efektif untuk menghantarkan obat 
yang tidak bisa dihantarkan dengan 
DPI dan pMDI

 � Tidak efisien
 � Sulit dibersihkan
 � Memerlukan gas terkompresi dan pipa 
tambahan

 � Bising

Ultrasonic 
nebulizer

 � Mudah digunakan
 � Lebih efisien dibanding jet nebulizer
 � Tidak bising

 � Volume residu besar
 � Tidak mampu mengubah larutan kental 
menjadi aerosol

 � Mendegradasi bahan yang sensitif 
panas

Mesh nebulizer  � Portable
 � Mudah digunakan
 � Tidak bising
 � Memiliki sumber daya sendiri
 � Mengoptimalkan ukuran partikel untuk 
obat spesifik

 � Lebih efisien dibanding nebulizer lain

 � Lebih mahal
 � Sulit dibersihkan
 � Memerlukan penyesuaian dosis obat 
jika beralih dari jet nebulizer

 � Tidak kompatibel untuk larutan kental 
atau yang mengkristal saat kering
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Pada penelitian Nakazaki, pemberian 
citicoline dibandingkan plasebo memberikan 
perbaikan nilai pemeriksaan memori episodik 
pada populasi sehat. Citicoline diketahui 

memberikan efek perbaikan pada fungsi 
pemrosesan bioenergi16 di lobus frontal dan 
membantu pergantian membran fosfolipid 
pada manusia.17

Alvarez-Sabin mendapatkan bahwa citicoline 
memberikan perbaikan, terutama pada domain 
atensi, eksekutif, orientasi temporal, dan nilai 
modified ranking scale (mRS). Citicoline bekerja 
pada beberapa level kaskade stroke iskemik, 
termasuk meningkatkan fosfatidilkolin dan 
sfingomielin membran sel, mengurangi kadar 
glutamat, menghambat pelepasan asam 
lemak bebas, menghambat ekspresi protein 
yang memicu apoptosis, dan memodifikasi 
beberapa molekul antiapoptosis.15 Di samping 
itu, citicoline juga merupakan substansi 
neuroregeneratif yang potensial untuk 
perbaikan fungsi kognitif pasca-stroke (efek 
neuroprotektif ). Citicoline juga memiliki efek 
neuroplastisitas dan fungsi perbaikan neural 
yang dapat dimulai dalam beberapa hari 
hingga beberapa minggu pasca-stroke.15

Citicoline secara luas diketahui meningkatkan 
sintesis fosfatidilkolin yang merupakan 
fosfolipid primer membran sel neuron. 
Penelitian pada tikus menunjukkan bahwa 
suplementasi citicoline meningkatkan 
kadar fosfatidilkolin di otak.18,19 Citicoline 
merupakan prekursor penting dalam sintesis 
neurotransmiter asetilkolin.20 Asetilkolin 
dikenal sebagai neurotransmiter yang terlibat 
dalam fungsi kognitif, termasuk pembelajaran, 
memori, dan pemrosesan informasi. 
Suplementasi citicoline dapat meningkatkan 
produksi asetilkolin di otak dan meningkatkan 
fungsi kognitif terkait.12

Citicoline memiliki efek neuroprotektif yang 
dapat melindungi sel-sel saraf dari kerusakan 
akibat stres oksidatif.21 Efek ini dapat 
membantu mempertahankan integritas 
struktural dan fungsi optimal sel-sel saraf yang 
penting untuk kognisi yang sehat. Citicoline 
juga berperan dalam sintesis fosfatidilkholin, 
komponen utama membran sel. Membran sel 
yang sehat dan fleksibel penting untuk fungsi 
komunikasi sel-sel saraf. Dengan memperbaiki 
integritas membran sel, citicoline dapat 
mendukung transmisi sinyal saraf yang efisien 
dan meningkatkan fungsi kognitif.

Citicoline juga memiliki sifat anti-inflamasi,22 
yang dapat membantu mengurangi 
peradangan di otak. Peradangan kronis di otak 
telah dikaitkan dengan berbagai gangguan 
neurodegeneratif dan penurunan fungsi 
kognitif. Dengan mengurangi peradangan, 
citicoline dapat melindungi sel-sel saraf dan 
meningkatkan fungsi kognitif.

Tabel 3. Karakteristik studi.

Penulis
(Tahun)

Desain 
Studi Subjek Intervensi Kontrol Luaran LoE

Nakazaki, et 
al, (2021).14

Uji coba 
terkontrol 
acak

100 
pasien 
usia 5.085 
tahun

Citicoline 
500 mg/ 
hari selama 
12 minggu 
(n-49)

Plasebo 
(n=51)

Test 
terkomputerisasi 
(Cambridge Brain 
Sciences, Ontario, 
Canada)

IIB

Sabin, et al, 
(2013).15

Uji coba 
terkontrol 
acak

347 
pasien 
pasca-
stroke 
iskemik

Citicoline 
1.000 mg/
hari selama 
12 bulan (n = 
172)

Tanpa 
terapi (n = 
175)

Pemeriksaan 
neurokognitif

IIB

Tabel 4. Validitas studi.

Pertanyaan Nakazaki, et al.14 Sabin, et al.15

Apakah pemberian tata laksana untuk pasien 
dilakukan secara acak?

Ya Ya

Apakah setiap kelompok memiliki karakteristik yang 
sama pada awal uji coba?

Ya Ya

Selain perbedaan tata laksana, apakah setiap 
kelompok diberi perlakuan yang sama?

Ya Ya

Apakah masa follow up pasien cukup panjang dan 
lengkap?

Ya Ya

Apakah uji coba objektif? yaitu pasien dan dokter 
tetap “buta” terhadap pengobatan yang diterima? 
Apakah kriteria terhadap luaran jelas?

Ya Tidak jelas

Tabel 5. Telaah kepentingan.

Pertanyaan Nakazaki, et al.14 Sabin, et al.15

Seberapa besar efek pengobatan? Peningkatan memori 
episodik kelompok 
perlakuan berdasarkan 
paired association test

Peningkatan fungsi kognitif 
kelompok perlakuan 
terutama fungsi atensi-
eksekutif, orientasi temporal, 
serta skor mRS

Seberapa presisi perkiraan efek 
terapi?

Tidak tersedia Tidak tersedia

Tabel 6. Telaah penerapan.

Pertanyaan Nakazaki, et al.14 Sabin, et al.15

Apakah pasien saya berbeda dari pasien studi 
sehingga hasil studi tidak dapat diterapkan?

Tidak Tidak

Dalam kondisi saya, apakah terapi mampu 
laksana?

Ya Ya

Apakah keuntungan pengobatan melebihi 
potensi kerugian pada pasien saya?

Ya Ya
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coagulation pathway, which involves platelet 
aggregation, plug formation, and wound 
healing and plays a role in the final stages of 
the coagulation cascade.4 In this article, the 
authors examine the potential of fibrinogen 
as a prognostic factor in hepatocellular 
carcinoma patients.

Method
A literature search was conducted on 17 May 
2024 on three online scientific databases, 
PubMed, Google Scholar, and Science 
Direct. The keywords used in this search are 
“hepatocellular carcinoma”, “fibrinogen”, and 
“prognosis”. The inclusion criteria used in this 
literature were cohort research and studies 
within ten years. The exclusion criteria are 
research that uses animal subjects.

Literature was identified in an electronic 
database search. Literature screening was 
based on the suitability of the title and abstract 
and eliminating all duplicate literatures. 
Nine literatures passed the screening, five 
from PubMed, three from Google Scholar, 
and one from Science Direct. Four screened 
literature are purchased versions; they could 
not be opened in full text. The final five full-
text literatures were read for critical appraisal 
and eligibility. The flowchart of the literature 
selection can be seen in Scheme .

The literature was critically appraised in terms 
of validity, importance, and applicability, 
based on the Centre for Evidence-Based 
Medicine (CEBM), the University of Oxford 
2010 guidance.5

Based on the results of this critical appraisal, 
three pieces of literature are valid, clinically 
important, and can be applied to patients 
with a diagnosis of HCC. These three kinds of 
literature analyze the relationship between 
plasma fibrinogen and the outcome in the 
form of overall survival, and the authors took 
data in the form of HR/hazard ratio.   

Discussion
Several studies have recently found a 
relationship between hypercoagulation and 
the stage of cancer. Fibrinogen is a 340-kDa 
glycoprotein that is synthesized by the liver 
and converted into fibrin by active thrombin.6 
Fibrinogen is known to be associated with 
tumor stage and poor prognosis in several 
types of cancer, such as lung cancer,7 breast 

cancer,8 gastric cancer,9 and biliary tract 
cancer.10

Hepatocellular carcinoma (HCC) is one of 
the cancers with the highest prevalence in 
the world.11 Patients with HCC have a life 
expectancy of 6-20 years. HCC is the third 
largest cause of mortality.12 Several prognostic 
factors available in HCC include the presence 
of portal vein thrombosis, advanced cirrhosis, 
and the Child-Pugh score.13 In this article, 
plasma fibrinogen levels are examined in 
relation to patient prognosis in the form of 
mortality through three kinds of literature 
selected through a structured literature 
search.

The first literature by Kinoshita, et al, presented 
data regarding a retrospective cohort study 
of 113 HCC patients. The sample was patients 
diagnosed with HCC at Jikei University 
Daisan Hospital with the exclusion criteria of 
incomplete data, infectious conditions, and 
thromboembolic disease. This study sought 
the relationship between plasma fibrinogen 
levels, clinicopathological parameters, and 
overall survival. In this study, the mean plasma 
fibrinogen in HCC patients was 279 mg/
dL. An increase in plasma fibrinogen levels 
is associated with increasing tumor size, 

tumor vascular invasion, and an increase in 
the Cancer of the Liver Italian Program (CLIP) 
score. The CLIP score is a prognostic system 
for HCC that describes both liver function 
and tumor characteristics and is calculated 
by assigning a score (0, 1, or 2) to each of four 
clinical factors: a) Child-Pugh stage; b) number 
of tumor nodules and whether the tumor 
extends through ≤ 50% or > 50% of the liver; c) 
AFP level; and d) portal vein thrombosis.2 This 
study also showed that plasma fibrinogen was 
associated with overall survival with a hazard 
ratio of 1.236 (p=0.046, CI 95%).6

The second literature by Liu, et al, was a 
retrospective cohort study on 252 samples; 192 
were diagnosed with HCC. The characteristics 
of the subjects in this study were patients 
with HCC who were diagnosed histologically 
with exclusion criteria of a history of arterial 
thromboembolism in the last 3 months, 
continuous use of anticoagulants, a history 
of stroke/thrombosis in the last 6 months, or 
a history of congenital coagulation disorders. 
This study analyzed the prognostic value and 
clinical involvement of plasma fibrinogen 
levels in HCC patients. The mean plasma 
fibrinogen in this study was 307 mg/dL. This 
study shows that increased fibrinogen is 
associated with tumor size and stage. Elevated 

Scheme. Flowchart of literature selection.
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outcomes. This intervention has also been 
deemed highly cost-efficient, even in regions 
with moderate or low rates of syphilis 
among expectant mothers.6 According to 
WHO guidelines, the recommended first-
line treatment is penicillin G benzathine at a 
dosage of 2.4 million units.7,8

Insufficient treatment and treatment 
commenced late in pregnancy continued 
to pose risks for stillbirth, preterm birth, low 
birth weight, and neonatal congenital syphilis. 
Each week of delayed treatment is correlated 
with a 2.82-fold rise in the likelihood of 
adverse pregnancy outcomes.9 In cases of 
penicillin allergy, the recommended approach 
is penicillin desensitization, followed by 
treatment with penicillin G benzathine. As 
an alternative therapy, WHO recommends 
procaine penicillin at 1.2 million units or 
erythromycin at 500 mg four times a day.10,11 
Penicillin is the current first line of syphilis 
treatment.12 This systematic review is on the 
side effects and the incidence of congenital 
syphilis after penicillin G treatment in 
pregnant women.

Search Strategy
The process described outlines a systematic 
approach to conducting a literature review 
on the topic of Fetal Outcome in Pregnancy 
Infected Syphilis Treated with Penicillin 
G, using three electronic search engines: 
PubMed, Science Direct, and Cochrane. The 
search strategy involved using a combination 
of keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis.” These 
keywords were combined in different strings 
depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Search Strategy
A literature review was conducted on 
three electronic search engines: PubMed, 
Science Direct, and Cochrane. The search 
strategy involved using a combination of 
keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis”. These 
keywords were combined in different strings 

depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Study Selection
Articles were identified using “Antibiotic”, 
“Pregnancy”, “Congenital Syphilis”, “Syphilis”, 
“Treatment” as keywords on three electronic 
search engine; PubMed, Science Direct, and 
Cochrane.

The study selection process follows the criteria 
for inclusion and exclusion. The inclusion 
criteria were observational study, including 
case reports, case control studies, case series, 
and both prospective and retrospective 
cohort studies describing the type of 
antibiotic, dosage, and duration of treatment 
in pregnant women with syphilis, the time 
of diagnosis and the fetal outcome. Editorial 
articles, reviews, correspondences, and 
clinical opinions were excluded; dissertations, 
management guidelines, and in vitro studies 
were also excluded. Studies involving animal 
subjects were not considered for inclusion. 

Duplicates were removed using Zotero 
software.

Retrieved articles underwent initial screening 
based on their titles and abstracts to assess 
their relevance to the inclusion and exclusion 
criteria. The screening process was conducted 
by an investigator and supervised by a second 
investigator to ensure consistency and 
accuracy. Selected articles underwent a full-
text assessment to confirm their suitability 
for this study; the same investigators who 
conducted the initial screening also performed 
the assessment of full texts and extraction of 
outcome and independent variables.

Data Extraction
An ad hoc electronic form of a Remote 
Desktop Protocol (RDP) file was prepared to 
collect qualitative variables from selected 
articles related to antibiotic treatment for 
pregnant women with syphilis. Since the data 
were retrieved from the results sections of the 
articles and did not involve direct interaction 
with human participants, local ethical approval 
is not necessary. The following variables 
related to the study were collected: 1) The 
first author; 2) Publication date; 3) The age of 
the mother; 4) Gestational age; 5) Severity of 

Scheme. Algorithm of summarizing literature articles and selection process for reviewing of 
antibiotics therapy for pregnant women with syphilis infection.

107

ANALISIS

106 CDK-313/ vol. 50 no. 2 th. 2023

 Dapat digunakan untuk memberikan 
kombinasi obat dengan dosis besar
 Fleksibel dan nyaman untuk perawatan 
darurat sebelum ke rumah sakit dan setelah 
dari rumah sakit
 Cocok untuk semua usia, termasuk anak-
anak, lanjut usia, pasien dengan ventilasi 
mekanik, dengan gangguan kognitif, atau 
tidak dapat menggunakan perangkat inhalasi 
lainnya

PRINSIP DASAR TERAPI NEBULISASI DALAM 
PERAWATAN KEDARURATAN.4

Meskipun efektif, terapi nebulisasi hanya dapat 
diberikan jika keselamatan pasien sudah 
dipastikan terlebih dahulu. Jika pasien dalam 
keadaan atau menunjukkan tanda tidak sadar 
atau koma, atau stupor dengan pernapasan 
dangkal, tidak ada denyut aorta, henti napas, 
atau pernapasannya abnormal, sianosis, 
refleks sensasi nyeri buruk atau kurang, refleks 
muntah atau refleks batuk kurang, tanda-tanda 
vitalnya harus distabilkan terlebih dahulu 
dengan tindakan life support seperti resusitasi 
kardiopulmoner, intubasi endotrakeal, dan 
ventilasi mekanis. Terapi nebulisasi dapat 
dipertimbangkan setelah tanda-tanda vital 
distabilkan; namun, jika dianggap perlu, dapat 
diberikan bersamaan dengan stabilisasi tanda-
tanda vital. Efikasi dan efek samping harus 
dievaluasi dan diobati segera selama dan setelah 
terapi nebulisasi, dan protokol terapi juga harus 
disesuaikan.

Faktor-faktor yang mempengaruhi efisiensi 
nebulisasi:4

 Partikel Nebulisasi yang Efektif 
Partikel nebulisasi yang efektif mengacu pada 
partikel nebulisasi dengan nilai terapeutik, yaitu 
yang dapat dideposit di saluran pernapasan 
dan paru; biasanya partikel dengan diameter 
3,0-5,0 Pm. Partikel dengan diameter 5-10 Pm 
terutama dideposit di saluran pernapasan besar 
dan orofaring. Partikel dengan diameter 1-5 
Pm terutama dideposit di saluran pernapasan 
kecil. Sekitar 40%-48% partikel dengan diameter 
kurang dari 3 Pm dideposit di alveoli, dan 
partikel dengan diameter kurang dari 0,5 Pm 
diekskresikan bersama dengan embusan napas.
 Volume Keluaran per Satuan Waktu dari  
Nebulizer
Keluaran volume yang lebih tinggi dikorelasikan 
dengan inhalasi dan dosis yang lebih tinggi 
serta efikasi terapi yang lebih kuat. Namun, dosis 
yang lebih tinggi dalam waktu singkat juga 
meningkatkan risiko efek samping, sehingga 

diperlukan penilaian yang komprehensif.
 Ukuran dan Bentuk Partikel Obat
Ukuran dan bentuk partikel obat juga dapat 
memengaruhi bentuk aerosol obat yang 
dihasilkan. Sebagai contoh, suspensi budesonide 
memiliki partikel berbentuk bulat kecil dengan 
diameter 2,0-3,0 Pm, sedangkan suspensi 

beclomethasone propionate memiliki partikel 
mirip jarum dengan panjang sekitar 10,0 Pm. 
Studi in vitro menggunakan berbagai merek 
nebulizer menunjukkan bahwa keluaran aerosol 
efektif budesonide lebih tinggi dibandingkan 
beclomethasone.

Tabel 1. Perbedaan nebulizer dengan inhaler.5,6

Karakteristik Nebulizer Inhaler (DPI dan MDI)

Ketersediaan Obat dan alat dijual terpisah Obat dan alat dijual dalam satu 
kemasan

Keakuratan penghantaran obat 
untuk penggunaan optimal

Sedang Baik

Lamanya inhalasi Lama (beberapa menit) Singkat (beberapa detik)

Kebutuhan pemeliharaan alat 
secara khusus

Setiap setelah digunakan Tidak perlu

Berat alat Bervariasi, lebih berat dibanding 
inhaler

Ringan (beberapa gram)

Dimensi alat Bervariasi, lebih besar dibanding 
inhaler

Kecil (pocket size)

Kooperasi pemakai untuk 
penggunaan yang optimal

Tidak perlu Perlu

Metode pengoperasian Memerlukan sumber energi 
eksternal

Tidak tergantung sumber energi 
eksternal

 

Gambar 2. Perangkat inhalasi. (Sumber: www.freepik.com)

Tabel 2. Jenis-jenis nebulizer dan perbandingannya.4

Nebulizer Kelebihan Kekurangan

Jet nebulizer with 
corrugated tubing

 � Murah
 � Mudah digunakan
 � Efektif untuk menghantarkan obat 
yang tidak bisa dihantarkan dengan 
DPI dan pMDI

 � Tidak efisien
 � Sulit dibersihkan
 � Memerlukan gas terkompresi dan pipa 
tambahan

 � Bising

Ultrasonic 
nebulizer

 � Mudah digunakan
 � Lebih efisien dibanding jet nebulizer
 � Tidak bising

 � Volume residu besar
 � Tidak mampu mengubah larutan kental 
menjadi aerosol

 � Mendegradasi bahan yang sensitif 
panas

Mesh nebulizer  � Portable
 � Mudah digunakan
 � Tidak bising
 � Memiliki sumber daya sendiri
 � Mengoptimalkan ukuran partikel untuk 
obat spesifik

 � Lebih efisien dibanding nebulizer lain

 � Lebih mahal
 � Sulit dibersihkan
 � Memerlukan penyesuaian dosis obat 
jika beralih dari jet nebulizer

 � Tidak kompatibel untuk larutan kental 
atau yang mengkristal saat kering
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Laporan kasus berbasis bukti ini memiliki 
keunggulan berupa cakupannya hanya 
menggunakan uji klinis dengan metode 
uji coba acak terkontrol. Kedua penelitian 
dilaksanakan dengan randomisasi yang baik, 
serta usia populasi yang tidak berbeda jauh 
meskipun memiliki karakteristik berbeda, 
yaitu pasien sehat dan pada pasien pasca-
stroke iskemik, akan tetapi hal demikian makin 
menambah bukti perbaikan luaran kognitif 
pada penggunaan citicoline.

Simpulan
Pemberian citicoline selama 3–12 bulan 
dapat memberikan luaran yang baik pada 
peningkatan fungsi kognitif, baik pada 
populasi sehat dengan age related cognitive 
impairment maupun pada kelompok pasien 
dengan gangguan kognitif pasca-stroke 
iskemik, terutama pada fungsi memori. 
Citicoline memperbaiki fungsi kognitif dengan 
bekerja sebagai prekursor neurotransmiter, 
perlindungan sel saraf, perbaikan membran 

sel, serta efek anti-inflamasi.

Rekomendasi
Dibutuhkan studi lebih lanjut terkait 
penggunaan citicoline secara lebih luas untuk 
dapat mengetahui dampak positif pada fungsi 
kognitif, baik yang berhubungan dengan usia 
maupun pasca-gangguan pembuluh darah 
otak.
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coagulation pathway, which involves platelet 
aggregation, plug formation, and wound 
healing and plays a role in the final stages of 
the coagulation cascade.4 In this article, the 
authors examine the potential of fibrinogen 
as a prognostic factor in hepatocellular 
carcinoma patients.

Method
A literature search was conducted on 17 May 
2024 on three online scientific databases, 
PubMed, Google Scholar, and Science 
Direct. The keywords used in this search are 
“hepatocellular carcinoma”, “fibrinogen”, and 
“prognosis”. The inclusion criteria used in this 
literature were cohort research and studies 
within ten years. The exclusion criteria are 
research that uses animal subjects.

Literature was identified in an electronic 
database search. Literature screening was 
based on the suitability of the title and abstract 
and eliminating all duplicate literatures. 
Nine literatures passed the screening, five 
from PubMed, three from Google Scholar, 
and one from Science Direct. Four screened 
literature are purchased versions; they could 
not be opened in full text. The final five full-
text literatures were read for critical appraisal 
and eligibility. The flowchart of the literature 
selection can be seen in Scheme .

The literature was critically appraised in terms 
of validity, importance, and applicability, 
based on the Centre for Evidence-Based 
Medicine (CEBM), the University of Oxford 
2010 guidance.5

Based on the results of this critical appraisal, 
three pieces of literature are valid, clinically 
important, and can be applied to patients 
with a diagnosis of HCC. These three kinds of 
literature analyze the relationship between 
plasma fibrinogen and the outcome in the 
form of overall survival, and the authors took 
data in the form of HR/hazard ratio.   

Discussion
Several studies have recently found a 
relationship between hypercoagulation and 
the stage of cancer. Fibrinogen is a 340-kDa 
glycoprotein that is synthesized by the liver 
and converted into fibrin by active thrombin.6 
Fibrinogen is known to be associated with 
tumor stage and poor prognosis in several 
types of cancer, such as lung cancer,7 breast 

cancer,8 gastric cancer,9 and biliary tract 
cancer.10

Hepatocellular carcinoma (HCC) is one of 
the cancers with the highest prevalence in 
the world.11 Patients with HCC have a life 
expectancy of 6-20 years. HCC is the third 
largest cause of mortality.12 Several prognostic 
factors available in HCC include the presence 
of portal vein thrombosis, advanced cirrhosis, 
and the Child-Pugh score.13 In this article, 
plasma fibrinogen levels are examined in 
relation to patient prognosis in the form of 
mortality through three kinds of literature 
selected through a structured literature 
search.

The first literature by Kinoshita, et al, presented 
data regarding a retrospective cohort study 
of 113 HCC patients. The sample was patients 
diagnosed with HCC at Jikei University 
Daisan Hospital with the exclusion criteria of 
incomplete data, infectious conditions, and 
thromboembolic disease. This study sought 
the relationship between plasma fibrinogen 
levels, clinicopathological parameters, and 
overall survival. In this study, the mean plasma 
fibrinogen in HCC patients was 279 mg/
dL. An increase in plasma fibrinogen levels 
is associated with increasing tumor size, 

tumor vascular invasion, and an increase in 
the Cancer of the Liver Italian Program (CLIP) 
score. The CLIP score is a prognostic system 
for HCC that describes both liver function 
and tumor characteristics and is calculated 
by assigning a score (0, 1, or 2) to each of four 
clinical factors: a) Child-Pugh stage; b) number 
of tumor nodules and whether the tumor 
extends through ≤ 50% or > 50% of the liver; c) 
AFP level; and d) portal vein thrombosis.2 This 
study also showed that plasma fibrinogen was 
associated with overall survival with a hazard 
ratio of 1.236 (p=0.046, CI 95%).6

The second literature by Liu, et al, was a 
retrospective cohort study on 252 samples; 192 
were diagnosed with HCC. The characteristics 
of the subjects in this study were patients 
with HCC who were diagnosed histologically 
with exclusion criteria of a history of arterial 
thromboembolism in the last 3 months, 
continuous use of anticoagulants, a history 
of stroke/thrombosis in the last 6 months, or 
a history of congenital coagulation disorders. 
This study analyzed the prognostic value and 
clinical involvement of plasma fibrinogen 
levels in HCC patients. The mean plasma 
fibrinogen in this study was 307 mg/dL. This 
study shows that increased fibrinogen is 
associated with tumor size and stage. Elevated 

Scheme. Flowchart of literature selection.
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outcomes. This intervention has also been 
deemed highly cost-efficient, even in regions 
with moderate or low rates of syphilis 
among expectant mothers.6 According to 
WHO guidelines, the recommended first-
line treatment is penicillin G benzathine at a 
dosage of 2.4 million units.7,8

Insufficient treatment and treatment 
commenced late in pregnancy continued 
to pose risks for stillbirth, preterm birth, low 
birth weight, and neonatal congenital syphilis. 
Each week of delayed treatment is correlated 
with a 2.82-fold rise in the likelihood of 
adverse pregnancy outcomes.9 In cases of 
penicillin allergy, the recommended approach 
is penicillin desensitization, followed by 
treatment with penicillin G benzathine. As 
an alternative therapy, WHO recommends 
procaine penicillin at 1.2 million units or 
erythromycin at 500 mg four times a day.10,11 
Penicillin is the current first line of syphilis 
treatment.12 This systematic review is on the 
side effects and the incidence of congenital 
syphilis after penicillin G treatment in 
pregnant women.

Search Strategy
The process described outlines a systematic 
approach to conducting a literature review 
on the topic of Fetal Outcome in Pregnancy 
Infected Syphilis Treated with Penicillin 
G, using three electronic search engines: 
PubMed, Science Direct, and Cochrane. The 
search strategy involved using a combination 
of keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis.” These 
keywords were combined in different strings 
depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Search Strategy
A literature review was conducted on 
three electronic search engines: PubMed, 
Science Direct, and Cochrane. The search 
strategy involved using a combination of 
keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis”. These 
keywords were combined in different strings 

depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Study Selection
Articles were identified using “Antibiotic”, 
“Pregnancy”, “Congenital Syphilis”, “Syphilis”, 
“Treatment” as keywords on three electronic 
search engine; PubMed, Science Direct, and 
Cochrane.

The study selection process follows the criteria 
for inclusion and exclusion. The inclusion 
criteria were observational study, including 
case reports, case control studies, case series, 
and both prospective and retrospective 
cohort studies describing the type of 
antibiotic, dosage, and duration of treatment 
in pregnant women with syphilis, the time 
of diagnosis and the fetal outcome. Editorial 
articles, reviews, correspondences, and 
clinical opinions were excluded; dissertations, 
management guidelines, and in vitro studies 
were also excluded. Studies involving animal 
subjects were not considered for inclusion. 

Duplicates were removed using Zotero 
software.

Retrieved articles underwent initial screening 
based on their titles and abstracts to assess 
their relevance to the inclusion and exclusion 
criteria. The screening process was conducted 
by an investigator and supervised by a second 
investigator to ensure consistency and 
accuracy. Selected articles underwent a full-
text assessment to confirm their suitability 
for this study; the same investigators who 
conducted the initial screening also performed 
the assessment of full texts and extraction of 
outcome and independent variables.

Data Extraction
An ad hoc electronic form of a Remote 
Desktop Protocol (RDP) file was prepared to 
collect qualitative variables from selected 
articles related to antibiotic treatment for 
pregnant women with syphilis. Since the data 
were retrieved from the results sections of the 
articles and did not involve direct interaction 
with human participants, local ethical approval 
is not necessary. The following variables 
related to the study were collected: 1) The 
first author; 2) Publication date; 3) The age of 
the mother; 4) Gestational age; 5) Severity of 

Scheme. Algorithm of summarizing literature articles and selection process for reviewing of 
antibiotics therapy for pregnant women with syphilis infection.
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 Dapat digunakan untuk memberikan 
kombinasi obat dengan dosis besar
 Fleksibel dan nyaman untuk perawatan 
darurat sebelum ke rumah sakit dan setelah 
dari rumah sakit
 Cocok untuk semua usia, termasuk anak-
anak, lanjut usia, pasien dengan ventilasi 
mekanik, dengan gangguan kognitif, atau 
tidak dapat menggunakan perangkat inhalasi 
lainnya

PRINSIP DASAR TERAPI NEBULISASI DALAM 
PERAWATAN KEDARURATAN.4

Meskipun efektif, terapi nebulisasi hanya dapat 
diberikan jika keselamatan pasien sudah 
dipastikan terlebih dahulu. Jika pasien dalam 
keadaan atau menunjukkan tanda tidak sadar 
atau koma, atau stupor dengan pernapasan 
dangkal, tidak ada denyut aorta, henti napas, 
atau pernapasannya abnormal, sianosis, 
refleks sensasi nyeri buruk atau kurang, refleks 
muntah atau refleks batuk kurang, tanda-tanda 
vitalnya harus distabilkan terlebih dahulu 
dengan tindakan life support seperti resusitasi 
kardiopulmoner, intubasi endotrakeal, dan 
ventilasi mekanis. Terapi nebulisasi dapat 
dipertimbangkan setelah tanda-tanda vital 
distabilkan; namun, jika dianggap perlu, dapat 
diberikan bersamaan dengan stabilisasi tanda-
tanda vital. Efikasi dan efek samping harus 
dievaluasi dan diobati segera selama dan setelah 
terapi nebulisasi, dan protokol terapi juga harus 
disesuaikan.

Faktor-faktor yang mempengaruhi efisiensi 
nebulisasi:4

 Partikel Nebulisasi yang Efektif 
Partikel nebulisasi yang efektif mengacu pada 
partikel nebulisasi dengan nilai terapeutik, yaitu 
yang dapat dideposit di saluran pernapasan 
dan paru; biasanya partikel dengan diameter 
3,0-5,0 Pm. Partikel dengan diameter 5-10 Pm 
terutama dideposit di saluran pernapasan besar 
dan orofaring. Partikel dengan diameter 1-5 
Pm terutama dideposit di saluran pernapasan 
kecil. Sekitar 40%-48% partikel dengan diameter 
kurang dari 3 Pm dideposit di alveoli, dan 
partikel dengan diameter kurang dari 0,5 Pm 
diekskresikan bersama dengan embusan napas.
 Volume Keluaran per Satuan Waktu dari  
Nebulizer
Keluaran volume yang lebih tinggi dikorelasikan 
dengan inhalasi dan dosis yang lebih tinggi 
serta efikasi terapi yang lebih kuat. Namun, dosis 
yang lebih tinggi dalam waktu singkat juga 
meningkatkan risiko efek samping, sehingga 

diperlukan penilaian yang komprehensif.
 Ukuran dan Bentuk Partikel Obat
Ukuran dan bentuk partikel obat juga dapat 
memengaruhi bentuk aerosol obat yang 
dihasilkan. Sebagai contoh, suspensi budesonide 
memiliki partikel berbentuk bulat kecil dengan 
diameter 2,0-3,0 Pm, sedangkan suspensi 

beclomethasone propionate memiliki partikel 
mirip jarum dengan panjang sekitar 10,0 Pm. 
Studi in vitro menggunakan berbagai merek 
nebulizer menunjukkan bahwa keluaran aerosol 
efektif budesonide lebih tinggi dibandingkan 
beclomethasone.

Tabel 1. Perbedaan nebulizer dengan inhaler.5,6

Karakteristik Nebulizer Inhaler (DPI dan MDI)

Ketersediaan Obat dan alat dijual terpisah Obat dan alat dijual dalam satu 
kemasan

Keakuratan penghantaran obat 
untuk penggunaan optimal

Sedang Baik

Lamanya inhalasi Lama (beberapa menit) Singkat (beberapa detik)

Kebutuhan pemeliharaan alat 
secara khusus

Setiap setelah digunakan Tidak perlu

Berat alat Bervariasi, lebih berat dibanding 
inhaler

Ringan (beberapa gram)

Dimensi alat Bervariasi, lebih besar dibanding 
inhaler

Kecil (pocket size)

Kooperasi pemakai untuk 
penggunaan yang optimal

Tidak perlu Perlu

Metode pengoperasian Memerlukan sumber energi 
eksternal

Tidak tergantung sumber energi 
eksternal

 

Gambar 2. Perangkat inhalasi. (Sumber: www.freepik.com)

Tabel 2. Jenis-jenis nebulizer dan perbandingannya.4

Nebulizer Kelebihan Kekurangan

Jet nebulizer with 
corrugated tubing

 � Murah
 � Mudah digunakan
 � Efektif untuk menghantarkan obat 
yang tidak bisa dihantarkan dengan 
DPI dan pMDI

 � Tidak efisien
 � Sulit dibersihkan
 � Memerlukan gas terkompresi dan pipa 
tambahan

 � Bising

Ultrasonic 
nebulizer

 � Mudah digunakan
 � Lebih efisien dibanding jet nebulizer
 � Tidak bising

 � Volume residu besar
 � Tidak mampu mengubah larutan kental 
menjadi aerosol

 � Mendegradasi bahan yang sensitif 
panas

Mesh nebulizer  � Portable
 � Mudah digunakan
 � Tidak bising
 � Memiliki sumber daya sendiri
 � Mengoptimalkan ukuran partikel untuk 
obat spesifik

 � Lebih efisien dibanding nebulizer lain

 � Lebih mahal
 � Sulit dibersihkan
 � Memerlukan penyesuaian dosis obat 
jika beralih dari jet nebulizer

 � Tidak kompatibel untuk larutan kental 
atau yang mengkristal saat kering
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coagulation pathway, which involves platelet 
aggregation, plug formation, and wound 
healing and plays a role in the final stages of 
the coagulation cascade.4 In this article, the 
authors examine the potential of fibrinogen 
as a prognostic factor in hepatocellular 
carcinoma patients.

Method
A literature search was conducted on 17 May 
2024 on three online scientific databases, 
PubMed, Google Scholar, and Science 
Direct. The keywords used in this search are 
“hepatocellular carcinoma”, “fibrinogen”, and 
“prognosis”. The inclusion criteria used in this 
literature were cohort research and studies 
within ten years. The exclusion criteria are 
research that uses animal subjects.

Literature was identified in an electronic 
database search. Literature screening was 
based on the suitability of the title and abstract 
and eliminating all duplicate literatures. 
Nine literatures passed the screening, five 
from PubMed, three from Google Scholar, 
and one from Science Direct. Four screened 
literature are purchased versions; they could 
not be opened in full text. The final five full-
text literatures were read for critical appraisal 
and eligibility. The flowchart of the literature 
selection can be seen in Scheme .

The literature was critically appraised in terms 
of validity, importance, and applicability, 
based on the Centre for Evidence-Based 
Medicine (CEBM), the University of Oxford 
2010 guidance.5

Based on the results of this critical appraisal, 
three pieces of literature are valid, clinically 
important, and can be applied to patients 
with a diagnosis of HCC. These three kinds of 
literature analyze the relationship between 
plasma fibrinogen and the outcome in the 
form of overall survival, and the authors took 
data in the form of HR/hazard ratio.   

Discussion
Several studies have recently found a 
relationship between hypercoagulation and 
the stage of cancer. Fibrinogen is a 340-kDa 
glycoprotein that is synthesized by the liver 
and converted into fibrin by active thrombin.6 
Fibrinogen is known to be associated with 
tumor stage and poor prognosis in several 
types of cancer, such as lung cancer,7 breast 

cancer,8 gastric cancer,9 and biliary tract 
cancer.10

Hepatocellular carcinoma (HCC) is one of 
the cancers with the highest prevalence in 
the world.11 Patients with HCC have a life 
expectancy of 6-20 years. HCC is the third 
largest cause of mortality.12 Several prognostic 
factors available in HCC include the presence 
of portal vein thrombosis, advanced cirrhosis, 
and the Child-Pugh score.13 In this article, 
plasma fibrinogen levels are examined in 
relation to patient prognosis in the form of 
mortality through three kinds of literature 
selected through a structured literature 
search.

The first literature by Kinoshita, et al, presented 
data regarding a retrospective cohort study 
of 113 HCC patients. The sample was patients 
diagnosed with HCC at Jikei University 
Daisan Hospital with the exclusion criteria of 
incomplete data, infectious conditions, and 
thromboembolic disease. This study sought 
the relationship between plasma fibrinogen 
levels, clinicopathological parameters, and 
overall survival. In this study, the mean plasma 
fibrinogen in HCC patients was 279 mg/
dL. An increase in plasma fibrinogen levels 
is associated with increasing tumor size, 

tumor vascular invasion, and an increase in 
the Cancer of the Liver Italian Program (CLIP) 
score. The CLIP score is a prognostic system 
for HCC that describes both liver function 
and tumor characteristics and is calculated 
by assigning a score (0, 1, or 2) to each of four 
clinical factors: a) Child-Pugh stage; b) number 
of tumor nodules and whether the tumor 
extends through ≤ 50% or > 50% of the liver; c) 
AFP level; and d) portal vein thrombosis.2 This 
study also showed that plasma fibrinogen was 
associated with overall survival with a hazard 
ratio of 1.236 (p=0.046, CI 95%).6

The second literature by Liu, et al, was a 
retrospective cohort study on 252 samples; 192 
were diagnosed with HCC. The characteristics 
of the subjects in this study were patients 
with HCC who were diagnosed histologically 
with exclusion criteria of a history of arterial 
thromboembolism in the last 3 months, 
continuous use of anticoagulants, a history 
of stroke/thrombosis in the last 6 months, or 
a history of congenital coagulation disorders. 
This study analyzed the prognostic value and 
clinical involvement of plasma fibrinogen 
levels in HCC patients. The mean plasma 
fibrinogen in this study was 307 mg/dL. This 
study shows that increased fibrinogen is 
associated with tumor size and stage. Elevated 

Scheme. Flowchart of literature selection.

41CDK-336/ vol. 52 no. 1 th. 2025

outcomes. This intervention has also been 
deemed highly cost-efficient, even in regions 
with moderate or low rates of syphilis 
among expectant mothers.6 According to 
WHO guidelines, the recommended first-
line treatment is penicillin G benzathine at a 
dosage of 2.4 million units.7,8

Insufficient treatment and treatment 
commenced late in pregnancy continued 
to pose risks for stillbirth, preterm birth, low 
birth weight, and neonatal congenital syphilis. 
Each week of delayed treatment is correlated 
with a 2.82-fold rise in the likelihood of 
adverse pregnancy outcomes.9 In cases of 
penicillin allergy, the recommended approach 
is penicillin desensitization, followed by 
treatment with penicillin G benzathine. As 
an alternative therapy, WHO recommends 
procaine penicillin at 1.2 million units or 
erythromycin at 500 mg four times a day.10,11 
Penicillin is the current first line of syphilis 
treatment.12 This systematic review is on the 
side effects and the incidence of congenital 
syphilis after penicillin G treatment in 
pregnant women.

Search Strategy
The process described outlines a systematic 
approach to conducting a literature review 
on the topic of Fetal Outcome in Pregnancy 
Infected Syphilis Treated with Penicillin 
G, using three electronic search engines: 
PubMed, Science Direct, and Cochrane. The 
search strategy involved using a combination 
of keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis.” These 
keywords were combined in different strings 
depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Search Strategy
A literature review was conducted on 
three electronic search engines: PubMed, 
Science Direct, and Cochrane. The search 
strategy involved using a combination of 
keywords related to the topic of interest, 
including “Antibiotic”, “Treatment”, “Congenital 
Syphilis”, “Pregnancy”, and “Syphilis”. These 
keywords were combined in different strings 

depending on the specific requirements of 
each electronic database. The search was 
limited to manuscripts written in the English 
language, and articles with unavailable full-
text or irrelevant topics were omitted. This 
helps ensure that only relevant and accessible 
literature is included in the review.

Study Selection
Articles were identified using “Antibiotic”, 
“Pregnancy”, “Congenital Syphilis”, “Syphilis”, 
“Treatment” as keywords on three electronic 
search engine; PubMed, Science Direct, and 
Cochrane.

The study selection process follows the criteria 
for inclusion and exclusion. The inclusion 
criteria were observational study, including 
case reports, case control studies, case series, 
and both prospective and retrospective 
cohort studies describing the type of 
antibiotic, dosage, and duration of treatment 
in pregnant women with syphilis, the time 
of diagnosis and the fetal outcome. Editorial 
articles, reviews, correspondences, and 
clinical opinions were excluded; dissertations, 
management guidelines, and in vitro studies 
were also excluded. Studies involving animal 
subjects were not considered for inclusion. 

Duplicates were removed using Zotero 
software.

Retrieved articles underwent initial screening 
based on their titles and abstracts to assess 
their relevance to the inclusion and exclusion 
criteria. The screening process was conducted 
by an investigator and supervised by a second 
investigator to ensure consistency and 
accuracy. Selected articles underwent a full-
text assessment to confirm their suitability 
for this study; the same investigators who 
conducted the initial screening also performed 
the assessment of full texts and extraction of 
outcome and independent variables.

Data Extraction
An ad hoc electronic form of a Remote 
Desktop Protocol (RDP) file was prepared to 
collect qualitative variables from selected 
articles related to antibiotic treatment for 
pregnant women with syphilis. Since the data 
were retrieved from the results sections of the 
articles and did not involve direct interaction 
with human participants, local ethical approval 
is not necessary. The following variables 
related to the study were collected: 1) The 
first author; 2) Publication date; 3) The age of 
the mother; 4) Gestational age; 5) Severity of 

Scheme. Algorithm of summarizing literature articles and selection process for reviewing of 
antibiotics therapy for pregnant women with syphilis infection.
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 Dapat digunakan untuk memberikan 
kombinasi obat dengan dosis besar
 Fleksibel dan nyaman untuk perawatan 
darurat sebelum ke rumah sakit dan setelah 
dari rumah sakit
 Cocok untuk semua usia, termasuk anak-
anak, lanjut usia, pasien dengan ventilasi 
mekanik, dengan gangguan kognitif, atau 
tidak dapat menggunakan perangkat inhalasi 
lainnya

PRINSIP DASAR TERAPI NEBULISASI DALAM 
PERAWATAN KEDARURATAN.4

Meskipun efektif, terapi nebulisasi hanya dapat 
diberikan jika keselamatan pasien sudah 
dipastikan terlebih dahulu. Jika pasien dalam 
keadaan atau menunjukkan tanda tidak sadar 
atau koma, atau stupor dengan pernapasan 
dangkal, tidak ada denyut aorta, henti napas, 
atau pernapasannya abnormal, sianosis, 
refleks sensasi nyeri buruk atau kurang, refleks 
muntah atau refleks batuk kurang, tanda-tanda 
vitalnya harus distabilkan terlebih dahulu 
dengan tindakan life support seperti resusitasi 
kardiopulmoner, intubasi endotrakeal, dan 
ventilasi mekanis. Terapi nebulisasi dapat 
dipertimbangkan setelah tanda-tanda vital 
distabilkan; namun, jika dianggap perlu, dapat 
diberikan bersamaan dengan stabilisasi tanda-
tanda vital. Efikasi dan efek samping harus 
dievaluasi dan diobati segera selama dan setelah 
terapi nebulisasi, dan protokol terapi juga harus 
disesuaikan.

Faktor-faktor yang mempengaruhi efisiensi 
nebulisasi:4

 Partikel Nebulisasi yang Efektif 
Partikel nebulisasi yang efektif mengacu pada 
partikel nebulisasi dengan nilai terapeutik, yaitu 
yang dapat dideposit di saluran pernapasan 
dan paru; biasanya partikel dengan diameter 
3,0-5,0 Pm. Partikel dengan diameter 5-10 Pm 
terutama dideposit di saluran pernapasan besar 
dan orofaring. Partikel dengan diameter 1-5 
Pm terutama dideposit di saluran pernapasan 
kecil. Sekitar 40%-48% partikel dengan diameter 
kurang dari 3 Pm dideposit di alveoli, dan 
partikel dengan diameter kurang dari 0,5 Pm 
diekskresikan bersama dengan embusan napas.
 Volume Keluaran per Satuan Waktu dari  
Nebulizer
Keluaran volume yang lebih tinggi dikorelasikan 
dengan inhalasi dan dosis yang lebih tinggi 
serta efikasi terapi yang lebih kuat. Namun, dosis 
yang lebih tinggi dalam waktu singkat juga 
meningkatkan risiko efek samping, sehingga 

diperlukan penilaian yang komprehensif.
 Ukuran dan Bentuk Partikel Obat
Ukuran dan bentuk partikel obat juga dapat 
memengaruhi bentuk aerosol obat yang 
dihasilkan. Sebagai contoh, suspensi budesonide 
memiliki partikel berbentuk bulat kecil dengan 
diameter 2,0-3,0 Pm, sedangkan suspensi 

beclomethasone propionate memiliki partikel 
mirip jarum dengan panjang sekitar 10,0 Pm. 
Studi in vitro menggunakan berbagai merek 
nebulizer menunjukkan bahwa keluaran aerosol 
efektif budesonide lebih tinggi dibandingkan 
beclomethasone.

Tabel 1. Perbedaan nebulizer dengan inhaler.5,6

Karakteristik Nebulizer Inhaler (DPI dan MDI)

Ketersediaan Obat dan alat dijual terpisah Obat dan alat dijual dalam satu 
kemasan

Keakuratan penghantaran obat 
untuk penggunaan optimal

Sedang Baik

Lamanya inhalasi Lama (beberapa menit) Singkat (beberapa detik)

Kebutuhan pemeliharaan alat 
secara khusus

Setiap setelah digunakan Tidak perlu

Berat alat Bervariasi, lebih berat dibanding 
inhaler

Ringan (beberapa gram)

Dimensi alat Bervariasi, lebih besar dibanding 
inhaler

Kecil (pocket size)

Kooperasi pemakai untuk 
penggunaan yang optimal

Tidak perlu Perlu

Metode pengoperasian Memerlukan sumber energi 
eksternal

Tidak tergantung sumber energi 
eksternal

 

Gambar 2. Perangkat inhalasi. (Sumber: www.freepik.com)

Tabel 2. Jenis-jenis nebulizer dan perbandingannya.4

Nebulizer Kelebihan Kekurangan

Jet nebulizer with 
corrugated tubing

 � Murah
 � Mudah digunakan
 � Efektif untuk menghantarkan obat 
yang tidak bisa dihantarkan dengan 
DPI dan pMDI

 � Tidak efisien
 � Sulit dibersihkan
 � Memerlukan gas terkompresi dan pipa 
tambahan

 � Bising

Ultrasonic 
nebulizer

 � Mudah digunakan
 � Lebih efisien dibanding jet nebulizer
 � Tidak bising

 � Volume residu besar
 � Tidak mampu mengubah larutan kental 
menjadi aerosol

 � Mendegradasi bahan yang sensitif 
panas

Mesh nebulizer  � Portable
 � Mudah digunakan
 � Tidak bising
 � Memiliki sumber daya sendiri
 � Mengoptimalkan ukuran partikel untuk 
obat spesifik

 � Lebih efisien dibanding nebulizer lain

 � Lebih mahal
 � Sulit dibersihkan
 � Memerlukan penyesuaian dosis obat 
jika beralih dari jet nebulizer

 � Tidak kompatibel untuk larutan kental 
atau yang mengkristal saat kering
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