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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Although most cases of acute pancreatitis (AP)
are minor, severe cases are associated with a substantial risk of
death. Acute pancreatitis (AP) is a common illness. Therefore, it
is critical to assess AP severity as soon as possible. This review
aimed to ascertain the predictive significance of the CRP to
albumin ratio in individuals with AP.

Methods: We searched PubMed, Science Direct, and Cochrane
Library electronic databases Until January 2023. Studies that
reported the CRP/alb ratio at admission and its relationship to
the severity or death of patients with AP were included. Using a
random-effects model, we computed the pooled mean difference
(MD) and 95% confidence interval (CI). The quality of the
included studies was evaluated using the Newcastle-Ottawa
scale.

Results: This meta-analysis combined data from six trials
with a total of 2244 patients. Upon admission, the CRP/alb
ratio was higher in patients with severe AP than in those with
mild to moderate AP (pooled MD:3.59; 95% CI:2.51-4.68;
p<0.00001). Additionally, non-survivor AP patients had a
substantially higher CRP/alb ratio than survivor AP patients
(pooled MD:2.12; 95% CI:0.43-3.8; p < 0.01).

Conclusion: Individuals with AP may benefit from a high
CRP/ALB ratio as a preliminary indicator of poor prognosis.

Key words. CRP albumin ratio, Severity of pancreatitis,
systemic review, risk of death.

Introduction.

Gallstones are the most common cause of acute pancreatitis
in Southern Europe and alcohol consumption in Eastern
Europe, with documented incidences ranging from 4.6 to 100
per 100,000 population in 17 European nations [1]. A better
understanding of this illness can lead to higher mortality and
morbidity, even with recent advancements in medicine [2].
Over the years, several grading systems have been employed
to help physicians accurately estimate the mortality rates and
determine their severity. A few popular scoring systems that
are utilized are the Glasgow, Atlanta classification, Ranson,
acute physiological assessment and chronic health evaluation
(APACHE), and bedside index for severity in acute pancreatitis
(BISAP) [3,4].

Sudden and severe abdominal discomfort, together with high
pancreatic enzyme levels, is a symptom of acute pancreatitis
(AP), a pancreatic inflammation [5]. The two leading causes
of this illness. Regarding severe AP, the mortality risk is
elevated, even though the majority of instances are moderate.
In 2019, the global incidence of AP, a common gastrointestinal
ailment, was reported to be 34.8 per 100,000 people [6]. While
AP generally has a mortality rate of 3—10%, in cases of severe
AP, the mortality rate can reach 36-50% [7,8]. Therefore,
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it is crucial to assess disease severity early in order to select
the best treatment course. The severity and prognosis of acute
pancreatitis (AP) are often assessed using several scoring
systems, including the Atlanta classification, bedside index for
severity in acute (BISAP), sensitive physiological assessment
and chronic health evaluation (APACHE II), and Ranson scores.
[9,10]. Most of these scoring systems require further blood tests
48 h after admission to improve their accuracy in predicting
AP severity. They also considered numerous blood tests and
clinical indicators. Instruments that can predict the prognosis of
AP during the first hour of admission are required. C-reactive
protein (CRP), an inflammatory measure, is frequently used in
clinical practice to assess the severity of several inflammatory
and infectious disorders. The acute-phase reactant generated by
the liver is enhanced by inflammation and infection. Conversely,
albumin is a negative acute-phase reactant produced by the
liver, which decreases with inflammation. Additionally,
albumin levels, illness severity, and death were related.
Although the expected levels of the CRP/albumin ratio are still
under debate, a new predictive score linked to mortality and the
degree of inflammation was recently identified as the CRP-to-
albumin (CRP/albumin) ratio. Most of the earlier studies that
attempted to link the CRP/alb ratio to AP severity and mortality
produced encouraging findings. Nevertheless, to the best of our
knowledge, no meta-analysis has compiled the results of these
investigations. This study examined the predictive significance
of the CRP/ALB ratio in AP through a systematic review and
meta-analysis.

Materials and Methods.

The Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) guidelines were followed for
this systematic review and meta-analysis. We conducted a
thorough literature search using PubMed, Science Direct, and
the Cochrane Library to identify relevant papers published
through January 31, 2023. PANCREATIS AND ("CRP albumin
ratio" OR "C-reactive protein/albumin” OR "C-reactive protein
albumin" OR "CRP/albumin" OR "CRP alb ratio" OR "CRP/
alb") were the keywords we used. We also looked at the
references of relevant publications. Duplicate results were
removed after the first search.

Study choice.

The study selection was carried out separately by two authors
(HAS, and MIF). A review process was used to weigh unrelated
research by reviewing paper titles and abstracts. Studies that
passed the first screening were subjected to inclusion and
exclusion criteria for this evaluation. Studies that satisfied each
of the following requirements were included: (1) observational
studies describing acute pancreatitis patients, (2) admission
CRP/alb ratio, (3) adult patients, (4) documenting the severity
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of AP and patient death, and (5) papers written in Indonesian or
English. Studies that satisfied any of the following criteria were
also disqualified: (1) no full text available, (2) case reports, (3)
conference papers, (4) review articles, (5) non-research letters,
(6) commentaries, and (7) did not supply the information
required to perform a meta-analysis.

Extraction of data.

The name of the first author, year of publication, nation, type
of study, number of patients, age, mean or median value of
the CRP/ALB ratio, and outcomes (severity or mortality) are
among the data taken from the included studies. AP severity of
AP is the primary outcome examined in this systematic review
and meta-analysis. The secondary result was the death rate of
patients with secondary result. The authors used an electronic
data collection form with gather the required data from each
article and analysed in Zagazig University Egypt.

Bias risk.

The Newcastle-Ottawa scale (NOS) was used to evaluate
the risk of bias in each included study. This procedure was
performed separately by three authors (IKM, CPS, and DAS).
Three categories were used to categorize the assessment results:
low risk (7-9), moderate risk (4-6), and high risk (0-3).

Statistical analysis.

The statistical analysis program used was Stata 17 together
with Review Manager 5.4. Using the mean difference (MD)
and standard deviation (SD) from each trial, we calculated the
pooled mean difference (MD) with 95% confidence intervals
(CI). In cases where the data were given as medians with Q1
and Q3 or ranges, we used a calculator developed by Luo et
al. and Wan et al. to calculate the mean. 8, 9 The 12 statistic
was used to evaluate heterogeneity; values > 60% indicated
significant heterogeneity. This shows the proportion of variation
in observed impacts across research linked to the variation in
genuine effects. P values were all two-tailed, with a less than
0.05 considered statistically significant. A forest plot was
created to visually represent the estimated effects and the degree
of study heterogeneity. Sensitivity analysis used the leave-one-
out strategy, which involves redoing the analysis after removing
one study at a time.

Results.

Examining choices and attributes. A total of 21 publications
were identified using a keyword search. After removing
duplicates, 18 journals were extracted. Eleven potential papers
remained after we eliminated seven based on our analysis of the
abstracts and titles. Subsequently, the entire texts of all possible
studies were acquired and examined to determine whether they
could be included in the meta-analysis. Publications that did
not meet all inclusion criteria and those that did not provide
all the data required for this meta-analysis were excluded.
Consequently, six studies were included in the current
investigation. Figure 1 shows exclusion and inclusion criteria.
PRISMA flow schematic, Figure 1.

All six included studies comprised 2244 patients and were
retrospective cohorts. Each study will be conducted between
2017 and 2022. Owing to the location of the study, two were
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Figure 1. Flowchart of study patients.

in China and four were in Turkey. The association between
AP severity and CRP/ALB was examined in five studies. Two
investigations reviewed the connection between AP mortality
and the CRP/alb ratio. The features of the included studies are
shown in Table 1.

Quality evaluation.

Five studies were deemed to be at low risk, and one study
was considered to be at moderate risk when the NOS was used
to assess the risk of bias. The assessment of the bias risk is
presented in Table 2.

AP severity and the CRP/alb ratio A total of 1960 participants
from five studies were used to examine the connection between
AP severity and the CRP/alb ratio. Patients with severe AP had
a higher CRP/alb ratio than those with mild-to-moderate AP
(pooled MD, 3.59; 95% CI:2.51-4.68; p < 0.00001 (figure 2.)
Sensitivity analysis using the leave-one-out technique was also
conducted because of the extreme heterogeneity (12 = 89%).
After removing one study at a time, the leave-one-out analysis
revealed no discernible changes in the results (Figure 3).

Only two studies that assessed the CRP/ALB ratio and AP
mortality met the inclusion criteria. Because the heterogeneity
of these studies was regarded as low (12 = 0%), fixed-effects
models were used in this analysis. These analyses showed that
the CRP/ALB ratio was higher in non-survivors than in survivors
(pooled MD,2.12; 95% CI:0.43-3.8; p < 0.01) (Figure 4)).

Discussion.

Localized inflammation can have systemic implications
in patients with AP. The development of systemic organ
malfunction, and ultimately organ failure, predisposes patients
to systemic inflammation. Sixteen organ failures and the
existence of systemic consequences were used to classify the



Mild-moderate
Total Mean SD Total

Sevele
Mean SD

91

57

Zhao 2023 563 35

Total (95% CI) 355

Mean Difference
IV, Randomn, 95% CIl

Mean Difference

3.59 [2.51, 4.68]
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Figure 4. A forest plot of research comparing the CRP/alb ratio in AP patients who survived against those who did not.

severity of AP. Sustained organ failure was defined as severe
AP. Organ failure or systemic consequences were absent in
patients with moderate AP [10,17]. Inflammation markers
are hypothesized to predict the prognosis of AP, because the
degree of inflammation determines the severity of AP. One of
the most widely used biomarkers, CRP, has been demonstrated
to be strongly correlated with AP severity. The issue was that,
when measured 48 hours after admission, the connection was
only significant, and CRP levels alone upon admission had a
low predictive value. Globally, the threshold for predicting
severe acute pneumonia (AP) was established as CRP > 150
mg/L within 48 h. Numerous investigations have shown that
albumin and CRP levels can help determine the prognosis of
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different diseases. It is anticipated that combining these two
markers will result in a better prediction value than utilizing
either marker alone, which is a potentially useful prognostic
score for predicting the severity and death of patients with AP,
according to our meta-analysis. Six studies met the inclusion
criteria and were included. Two studies were from China and
four were from Turkey. Several studies employed different CRP
and albumin measurement units, whereas others did not state the
measurement units used. As none of the corresponding authors
of relevant studies responded when we attempted to contact
them to address this issue, we estimated the measurement units
based on other pertinent information from each study. All the
data were converted into the same measurement units. Some of



Table 1. Features of the research that were part of the meta-analysis.

Study Country
Karabuga
2022 Turkey

Kiyak 2022 Turkey

Ugurlu
2022 Turkey
Yilmaz
2018 Turkey

Zhao 2020 China

Zhao 2023 China

Study design

retrospective
observational
study

retrospective
observational
study

retrospective
observational
study

retrospective
observational
study

retrospective
observational
study

retrospective
observational
study

Assessment of
severity

BISAP score

Balthazar and
Ranson score

contrast-
enhanced
abdominal
computed
tomography
(CECT) and
Revised
Atlanta
Classification

Ranson score

severe AP
defined as
persistent
single or
multiple organ
failure (>48 h)

Sample

female 253
(50.6%)
male 247
(49.4%)
female 173
(52.6%)
male 156
(47.5%)

582

female 344
(59.1%)
male 238
(40.8%)

264
female 159
(60.2%)
male 105
(39.8%)
140
female 42
(30%)
male 98
(70%)

284

Table 2. The NOS of research was part of the meta-analysis.

Selection

Study

posed cohort

Karabuga
2022
Kiyak
2022
Ugurlu
2022
Yilmaz
2018
Zhao
2020
Zhao
2023
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17.34 female
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59.50 (IQR
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Non-severe/
severe

mild 388
severe 112

mild 238
severe 91

AEP 525
ANP 57

moderate 204
severe 60

non severe
249
severe 35

Comparability Outcome

Demonstration

that outcome
of interest was
not present at

of Cohorts

start of study

Comparability Assessment

of outcome

Survivors/mon- Cut-off  Cut-off
survivors severe mortality
survivor 473
death 23 >0.0015
Mortality
>5.34 (-)33+£26
(+)6.5+1.2
survivor 541
death 41 > 0.878
no mortality ~ >8.51
survivor 124
death 16 >7.69
survivor 273
death 11 >5.03 >5.33
Was
i(;)nl(())‘rt; Adequacy
- of follow SCORE EV1Qence
up of quality
for
cohorts
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" % 7 LoW risk
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- - 6 LOW risk
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- - 5 Modera@
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of bias



the studies met the inclusion criteria and completed the screening
procedure [18,19]. However, they were ultimately disqualified
owing to unclear statistical data, and compared to non-severe
and survivor AP patients, we discovered that admission CRP/
ALB ratios were greater in severe and non-survivor AP patients.
These results are consistent with those of other recent studies
that demonstrated the usefulness of the CRP/ALB ratio as a
prognostic indicator in a range of illnesses. As inflammation
and carcinogenesis are related, several systematic studies have
demonstrated the usefulness of the CRP/alb ratio as a predictor
of various cancer types [20,21]. Several studies focusing on
sick individuals have attempted to ascertain this association. In
their single-center retrospective analysis, Park et al. discovered
a correlation between a greater CRP/Alb ratio and higher ICU
patient mortality [21], Wang et al. found that patients with acute
renal injury who were critically unwell and had higher CRP/Alb
ratios also had higher 2-year all-cause mortality and in-hospital
mortality [22], According to the findings of the present meta-
analysis, the CRP/Alb ratio in AP patients may also be a valid
prognostic indicator. When AP becomes severe, hospitalization
to the critical care unit is common. This could account for
the findings of this study, which is focused on critically sick
patients, and another study that is comparable to this one. To
our knowledge, this is the first meta-analysis assessing the CRP/
alb ratio in AP patients as a predictive indicator. The predictive
significance of the CRP/ALB ratio in patients with AP was
evaluated in a systematic review by Tarar et al. However, that
study only performed a qualitative analysis based on three
retrospective cohort studies and did not perform a meta-analysis.

Other quality of studies was further evaluated using the
MINORS (methodological index by other reviews for non-
randomized studies) assessment tool (Table 3. Data were
assessed using Microsoft Excel (Microsoft Corporation,
Redmond, WA, the data were), and tables were created as needed
to carry out pertinent statistical analyses [21]. The authors have
not yet registered any protocol for this study. Fewer than five
cases were disqualified.

Some items for meta-Analyses and Systematic Reviews had
nine hundred fifty-six participants with acute pancreatitis who
were recruited in studies that looked at the link between the
CRP/albumin ratio and the severity of acute pancreatitis their
found in our research across three studies (Table 4). Of these,
478 (478; 50%) were male and 478 (50%) were female. Of
the patients, 201 (215) had severe pancreatitis and 750 (755;
79%) had nonsevere pancreatitis [20]. The performance of the
CRP/albumin ratio was assessed using the established scoring
systems in all three investigations. These scoring systems
include the Ranson, Atlanta, and BISAP scoring systems. These
investigations revealed a strong connection between the CRP/
albumin ratio at admission and the subsequent development
of severe acute pancreatitis (Tables 4) and (Table 5) present
assessment of ratio as a tool CRP: C-reactive protein; NLR:
neutrophil-to-lymphocyte ratio.

Since Pinilla et al. found a substantial link between CRP/
PALB and severe organ failure in patients with sepsis in 1998,
the inflammatory ratio, including CRP and albumin (PALB), has
been used for predictive purposes [13]. In 2009, Fairclough et al.
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reported the first study to utilize CRP/albumin to predict patient
outcomes. They compared the effectiveness of the marker with
the modified early warning score (MEWS) [14]. They discovered
that the MEWS performed better than the CRP/albumin ratio for
patients admitted to the acute medical unit; however, if this ratio
increased from <2 to >4, mortality increased from 5% to 25%.
Additionally, Ranzani et al. discovered that in patients with
sepsis, the CRP/albumin ratio was an independent risk factor
for 90-day mortality (Table 5) [15].

Hepatocytes release CRP, a positive acute-phase reactant,
in response to interleukin 6 (IL-6), a systemic inflammatory
marker. Conversely, these signals cause albumin, a negative
acute-phase reactant, to decrease. Hypoalbuminemia has been
demonstrated to be a strong and dose-dependent independent
predictor of unfavorable results [16]. Given the biology of acute
pancreatitis, using this ratio to predict severity is promising.
Particularly in its severe form, acute pancreatitis causes systemic
and localized inflammatory reactions that would unavoidably
impact these liver indicators.

The CRP/albumin ratio measures the outcomes in cancer
patients owing to the role of inflammation in neoplastic
diseases. When Kinoshita et al. initially investigated this
relationship, they discovered that the ratio may predict tumor
growth and a decline in liver functional reserve in patients
(HCC) patients [17]. In HCC, a cut-off value of >0.037 was
considered an early indicator of poor outcomes. Zhou et al.
examined the relationship between CRP and albumin in patients
with small-cell lung cancer patients and found that patients
with a ratio greater than 0.441 had a 1.34 times higher risk of
dying than those with a CRP level < 0.441. Therefore, this ratio
was identified as an independent prognostic factor in patients
with SCLC [18]. Additional research has further confirmed the
function of the CRP/albumin ratio as a prognostic indicator in
colorectal and esophageal squamous cell cancers (Table (Table
5) [19,20].

Kaplan et al. first evaluated the relationship between this ratio
and pancreatitis severity in 2015 [9]. The researchers discovered
a positive correlation (p<0.001) between the CRP/albumin ratio
and length of hospital stay, Atlanta classification of disease
severity, and Ranson score. Balance was an independent risk
factor for mortality in this study. A CRP/albumin ratio of
>16.28, with 92.1% sensitivity and 58% specificity, was linked
to death. They found that a percentage larger than 16.28 was
associated with a mortality rate 19.271 times higher than a
ratio lower than 16.28. Moreover, the median survival was 55
months, as indicated by the area under the curve (AUC), with a
ratio of >16.28 (Table 5).

Yilmaz et al. [10] also examined the association between
severe acute pancreatitis and CRP/albumin ratio. Using Ranson
scoring, they discovered that if the balance was > 8.51, severity
could be predicted with 66% sensitivity and 90% specificity.
Additionally, they found that this ratio indicated longer stay in
the ICU and hospitals. When Karabuga et al. used the BISAP
score to evaluate the association of severity, they arrived at
similar conclusions [11]. They discovered that the ratio was
71.43% sensitive and 70.88% specific for predicting severe
acute pancreatitis at a cut-off of 0.0015.



Table 3. The MINORS evaluation instrument.

Using the MINOR methodological index for non-randomized research, the included articles were rated. The scores for the items are either
2 (reported and adequate), 1 (registered but inadequate), or 0 (not reported). In non-comparative investigations, a score of 16 is considered
excellent. However, none of these studies were comparable.

Articles included Kaplan et al. [9] ﬁ?ﬁ'abuga etal. Yilmaz et al. [11] Zhao et al. [12]
Aim clearly stated 2 2 2 2
Inclusion of consecutive patients 2 2 2 2
Prospective collection of data 0 0 0 0
Endpoints appropriate to the aim of the study 2 2 2 2
Unbiased assessment of the study endpoint 0 0 0 0
Follow-up period appropriate to the aim of the study 2 0 0 0
Loss to follow up less than 5% 2 0 0 0
Prospective calculation of the study size 0 0 0 0
Total score (out of 16) 8 6 6 6
Table 4. Research Population.
Study type
Study Name Year' Retro/Prospective (Case series, Age, mean Sex, M:F Severity of cases by number
Published (range)/SD
cohort, RCT)
Ranson “0”: 29(15.1%); “1: 36 (18.8%);
“27: 44 (22.9%); “37: 31 (16.1%); “4”: 17
Kaplan et al. . . 0/ . 0/, 1 1o
[9] 2017 Retrospective Cohort 61.9+18.0 72:120  (8.9%); “5”: 25 (13%); Atlanta “mild™:
127 (66.1) “moderately severe™: 36 (18.8));
“severe”: 29 (15.1%)

1 . 0, .
i“ﬁ%‘]‘ga 2022 Retrospective Cohort study  50.19+ 16.01  247:253 ilssgir:i;g:“ﬁ ?(Pz’z?f; 577‘6 %); BISAP=
E{illlr]naz et al. 2018 Retrospective Cohort study j53791 7(21—95) 105:159 ]()Z;ﬁ;l;(; as the Ranson score >3, N=60
Zhao etal. [12] 2020 Retrospective Cohort study |49.88+13.94 98:42:00 Defined using the Atlanta score 46 (32.86%)

Table 5. Assessment of ratio as a tool CRP: C-reactive protein; NLR: neutrophil-to-lymphocyte ratio.

Year Number of CRP/albumin Follow-u
Study Name . ratio values, mean Mortality Complications . P Study’s recommendation
conducted patients median
mg/L (range)
Acute renal failure:
17 (8.9%); Abscess:
8 (4.2%); Sepsis: 10
(5.2%); Pseudocyst:
. 9 (4.7%); Ascites: 3 CRP/albumin ratio could be
Kaplanetal.  Jan 2002 - 192 E:; ;3;1903(;5;?;86 38 (19.8%) (1.6%); Haematoma: 63 months used to predict prognosis
[9] June 2015 . ’ & e 5 (2.6%); Cholangitis: (1-126) in patients with acute
in death ..
6 (3.1%); pancreatitis.
Oedematous: 153
(79.7%); Necrotizing
pancreatitis: 38
(19.8%)
Mild AP: 2 NLR and CRP/albumin
out of 388
values were found most
(0.52%); reliable in determinin,
Karabuga et al. Feb 2019 — 500 0.0181 +0.00232;  Severe AP: N/A N/A the severity of acute &
[10] March 2020 Median: 0.00083 21 outof 112 1y
(18.75%): panc.re.:atltls. Recommends
Tl 5o e e
of 500 (4.6%) P P :
Highlight the CRP/
albumin ratio promising a
Yimazetal. |Jan2014— 19.16 (0.05-114.94) o . .
[11] Nov 2017 264 +26.09 0 22 (8.3%) N/A potentlgl .marker for use in
determining prognosis in
acute pancreatitis cases
Jan 2008 — ilggg(g); r;l{t;(_)n: The creatinine/albumin
Zhao et al. [12] 140 coT 16 (11.43%) 90 (64.29%) N/A showed better performance
Nov 2019 operation: 4.63+2.8; .
. than CRP/albumin
Survival: 3.32 +2.88
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It has been proposed that the various scoring systems and
threshold values of hepatic parameters cause disparities in
the cut-offs between these two investigations. Zhao et al.
investigated the predictive value of the CRP/albumin ratio in
patients requiring surgical debridement for acute pancreatitis
[20]. They discovered that this ratio was substantially linked
to longer ICU stays (p = 0.003) and an increased likelihood of
reoperation following initial debridement (p<0.05).

The CRP/albumin ratio has become a powerful prognostic
marker in several medical fields in the past 20 years. Our
assessment of the literature on this ratio revealed a generally
positive link between the development of severe acute
pancreatitis and CRP/albumin ratio upon admission. The
primary usefulness of this ratio stems from the ease with which
these characteristics can be regularly measured and computed.
Because it is straightforward and uncomplicated, it is a priceless
tool for healthcare evaluation. In acute pancreatitis, early patient
categorization based on possible severity is critical; therefore,
additional research is required to evaluate the usefulness of the
CRP/albumin ratio as a predictive tool.

This study found a positive overall correlation between the
admission CRP/ALB ratio and the incidence of severe AP
along with an extended hospital stay [21]. These results are in
line with the results of our study. However, our research has
some limitations. First, only two nations, China, and Turkey,
were included in the six studies included in this meta-analysis.
Although the lack of diversity in the study area is beyond our
ability to explain, we can state that this poses a challenge to
the current investigation. Second, there is a chance that the
comparisons drawn in this study will not be correct because of
variations in the units of measurement utilized in each study.
Finally, to distinguish between severe and non-severe AP, nearly
all the studies employed distinct methodologies and criteria.
These variations were anticipated given that the studies were
conducted in various nations and locations. Usually, one center
uses the acute pancreatitis severity criterion more frequently
than the other. Nonetheless, we believe that this distinction
had no appreciable impact on the outcomes [20,21], because
all standards were well-accepted standards that had previously
been examined in a small number of investigations and revealed
no appreciable variations in predictive value.

Conclusion.

The CRP/Alb ratios were associated with severe AP and patient
mortality. Therefore, in individuals with AP, the CRP/ALB ratio
can be used as an early predictor of a poor prognosis. However,
large-scale trials including patients of different ethnicities are
required to corroborate the results we obtained because of the
study's limitations. According to our systematic review,

The CRP/albumin ratio upon admission was positively
correlated with the development of severe acute pancreatitis,
extended hospital stays, and a higher mortality rate in these
studies. We believe that it is simple to compute the CRP/
albumin ratio and use it to determine disease severity.
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