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Mild Moderate Severe

Mayo clinical and endoscopic scoring36:2 (higher combined score indicates more severe disease)

Stool frequency 1-2 stools/day 3-4 stools/day 25 stools/day

above baseline (1 pt) above baseline (2 pts) above baseline (3 pts)
Rectal bleeding  Streaks of blood with Obvious blood with stool Blood alone passed
stool < half the time (1 pt) most of the time (2 pts) (3 pts)
Physician global Mild disease (1 pt) Moderate disease (2 pts) Severe disease (3 pts)
assessment
Endoscopy Erythema, decreased Marked erythema, Spontaneous bleeding,
appearance vascular pattern (1 pt) absent vasculature pattern, ulceration (3 pts)

friability, erosions (2 pts)
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T - - S
ssessment of disease location ssessment of disease severity
A t of d locat: A t of d t
_ ] ] INDUCTION TREATMENT
Proctitis | | *Left-si colitis | Moderate | l Moderate to severe |
- - - L < Intravenous corticosteroids |
{ NDUCTION TREATMENT | J'
) Budesonide MMX | Prednisone Response to treatment at 3-5 days
INDUCTION TREATMENT ;
i) YES | NOP
y f _ . 4N
Topical ! Topical and 1
5-aminosalicylates | oral 5-ASA Response to treatment at 4-8 weeks L
(5-ASA) | .
2 — | YES [ wWoorparTIAL Rab THE
MAINTENANCE TREATMENT - L - = # o IL-12/23 inhibitors
Topical 5-ASA ! Oral 5-ASA | -~ - -~ - 514B_\7_-integlin k
T | maintenance 5-aAsA Thiopurines 7 | inhibitor (o )
i ) - “ | Anti-TNF { | I inhibitors 'c“f“l’"""’b_ .
Response to treatment at 4-8 weeks 7| 1L-12/23 inhibitors | [ J:; '_“:_':_':E
VES NO L a4f7-integrin inhibitor modulator \nhibitors
- ‘L 4 JAK inhibitors Tiry othE_fr drug T!ry othE_fr drug
. s1p receptol modulator Classes I necessary classes If necessary
| Maintenance 5-AsA | “..] Try other drug classes
- - if necessary
,L | Response to treatment
- -, | Response to treatment [ YES ' [ NO or COMPLICATIONS® |
Maintenance therapy T T - < -~
using successful 1 YEs ) | NO ]— ¢ t
drug class - - - 'S N
L g ¢ Maintenance therapy | Emergent colectomy®
. ) using successful -~ J
Elective colectomy drug class
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* Pyoderma gangrenosum

Vascular
* Portal hypertension
* Thromboembolism

Dermatological - Ocular
-—

» Aphthous stomatitis * Uveitis

* Erythema nodosum s Scleritis

* Psoriasis * Episcleritis

~
Respiratory
# Obstructive sleep
apnoea

* Thrombosis * Chest infections
* Pulmonary embolism N v

Arthropathy I ( Hepatobiliary '
* Arthritis | * Primary sclerosing
* Ankylosing spondylitis | cholangitis
* Sacroiliitis | ¢ Cirrhosis

- - ] * Colorectal cancer

; ~ 1~ 1 * Small-bowel cancer
Inflammatory | \ J
* Asthma I
* Bronchitis | N
* Pericarditis W Other
* Rheumatoid arthritis | ¢ Metabolic bone

disease

* Multiple sclerosis
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SYNTHESIS
IDEGRADATION/RECYCLING 10.5 g/day
70 kg adult
Muscle
Lean muscle catabolism Dietary Protein
v
Amino Acid REMEERERNCT l
recycling TREST v
AL Unbound Albumin s Y
' *\._ undergoes lysosomal ) i
degradation SY;(‘]’IZEI;DY Liver
. @ hepatocytes g
v ) ‘ =ziy ECF(60%) €o==asees
r ™) \ ,/ A
\@ R :
Proximal ! % /‘\“FCR“ Binding., ) ! el
tubule

reabsorption

Colloid oncotic pressure

Osmolality extravascular
Glycosylation/

space
">, Oxidation Insulin
g™ 5o Growth hormone
-y
NV

Lymphatics

§ J
6% renally excreted
v
EXCR ETION 10% excreted
I
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%\’ pH 7.4

INTRAVASCULAR SPACE

~

. / FcRn binding recycling | %
Early NS pH5.0 - 6.5 \

Endasom ! s . ‘ Albumin returned to Intravascular
} A | space or Extravascular space
_________ | \
[ X ) Lysosomal degradation [ /
V) pH7.4
EXTRAVASCULAR SPACE % Y

' Albumin %O FcRn
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0 sall) Lo 43 Al I —v-Y-Y
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Q138 £13 Alait Ty Jsul dio 43l Jullatl) dagia A3 (1 1) Jgand
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0.0001 > 8.644 ¥ oY Yo, £ YAV (J/&s) CRP
0.0001 > 5.642 V0 YA AN (J9/g) Cras)
0.0001 > 7.752 LA E g oA+ 4,Y CAR
0.0001 > 6.229 YY,Y £ A0 YY,V + g0,Y (i=lu/ae) ESR
0.0001 > 4.428 VA £ YoA NY £vetl (LN X) clasedall
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0.0001 > 5.92 Y £ Y, Y, 0o + ¢,A NLR
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Claally e Gaial Tazisiag ((NLR) Clislealll 1) i aal) daasiy i aal) ae g clasicdal

Ljlae Lol 0 < gla oy gl el (CAR) aesal¥) I CRP & cilS . cilisliaalll aae g
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P-value (r) Bl Srdall pdial)
0.001 > 0.782 CRP
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0.001 > 0.765 CAR
0.001 > 0.712 ESR
0.001 > 0.532 Glaaadall
0.001 > -0.587 Cladll
0.001 > 0.684 NLR

1 &lladl Blias| dagh Ela) byl ) 0558 6ld (e 63 Glapmas Bliny) st 5L
&Il CRP 45 ((P<0.001 r=0.712) ESR ¢((P<0.001 r=0.782) CRP as (355
Ly «(P<0.001 r=0.532) cilasiZall ae g «(P<0.001 r=0.765) (CAR) (o5l
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¢332 43 (CAR) (pasal) ) CRP 4 ¢l (AUC) ROC (jiaie cat daludl ity
& CAR (51wl (cut—off point) diakas dad (Ladl culS .(P<0.001) 0.942 J&aall (55
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P-value  Logll  Lulusdl  ahillded  catdaludl Gl judd
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0.001 > %AV, %A4,¥ Y, A VA CAR

0.001 > %Ag,A %Ao,Y Va0 VAT CRP

0.001 > %AY,A %AY,) ¥t VAAA Cras)

0.001 > %VAA Y%At YA O AAY ESR

0.001 > %vVe,A %Y A, v, o ATY NLR

A e el (+,9€Y) (CAR) cpasalyl ) CRP 4 il (AUC) iaiall i dalaaall el

Taag 401 W B)Lay) Saad .09 S ehy (dmape ) (+,AM) Caasal¥ls (+,4¥)) CRP _ dalal)

gren e Tilias) 2ge < Bigie CAR 1 (AUC) iaial) cind Aalusall cuil€ Z sliasy

(VY Jsaall) p<0.05 ge (NLR (ESR (51 (CRP) (521 il el

Z-statistic alaiul 038 13 b & pdall cladally CAR ¢ AUC dijlis :(1¥) Jgaal

L) P-value Z-statistic 4 aall

CRP (1« Juail CAR %l 0.032 2.14 CRP «. CAR

sl e Juadl CAR 214 0.001 > 3.57 Ol ae CAR
ESR (4 Juzil CAR 3l 0.003 3.02 ESR « CAR

NLR (50 (il CAR 2l 0.001 > 4.21 NLR »~« CAR
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e 0 %007 Dy ) A5 OslsSl Gl daye e %00,7 L 5eSH I
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(P=0.731) Liasall &llail Gy UC mye oy ol dlls 3 Wilias) 24 (38 Glllia oS

tpayal) Bla—g—o-Y
@y i £,) £ 1,0 Ll 580 OslsSl gl aye s3] (i pells il 53e Daogia gl
Gl ALa) 530 Jadigial Ljlae (VV) Jsanll adagy Aias £,A = V,Y slagl Alla 3l

Lol &lladl Gy 58 (sl

asal) Alaat By a0 O s1s8l) gl ilay) Bla ladugia dijlia :(VV) Jaal

P-value t-test slaa dlas UC hiaiuc _aial)
(Gae¥e)  (cae ™)
0.591 0.539 §,A £ V,Y £) 7,0 (A gl dlay) 8l

el Bllad g a5 (sloS gtlls L) 530 Tatigia b Tilaan) 2ge (38 Elllia (S o)
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AR 0518l Gl et Uy (BMI) puunl) S jnia aiusia Aiglha :(VA) Jsaad

P-value t-test slaa dlas UC hiaiUC _ial)
(b2 ve) (b2 7Y
0.105 1.642 Y,0 & YVt ¥,4 % Y),A ("o/&S) BMI

Ailadd iy 50 Qs el e o BMI Jaiagie b Tl a2 (38 Sllia 0 o

{(P=0.105) Liaal

tdalay) daial=N—0—¥
aally gl (S5EN Ol gl mpa oo sl sial g5l Ajlia (V4) Jganl) plage

Sagl Als b

SN O sls8l Gl Allleit Tabg Lilay) el i \ia :(V4) Joxd)

P-value X>-test slaa Al UC haiUC Llay) Haial
(02w Yo) (02wa ™)
(%t+) V- (%otg,£) V1 el C1slsS algall
0.921 0.164 (Yot) Ve (%YA,Q) Ve i OgleS wlgdll
(%Y +) e (%11,Y) 1 asticas lgil

((P=0.921) Liayall &3lldd Gy UC dla) dlial 555 & Gilias) Zge (38 Glllia oS A
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J 5l Lo A5 i) IV -0
T sl Sl e (o ol S Byl TN L Bl (71) sl s

L yal) Lilledl Ui

A5 & 5158 Clgil) 2k Ty J o) Sio ATl Tl dadesin Aiglha £(7 1) Jsnd

P-value t-test slaa dlas UC ki uc lic Z\f JER IR
(s Te) (T Jl
0.0001 > 6.829 APREEE I VY,V £ YY,0 (J/&s) CRP
0.0001 > 7.483 LEE YA Lo E Y (J9/g) Cras)
0.0001 > 7.221 oA )Y £Y £V,0 CAR
0.0001 > 5.559 VY, 0 VA YoA £ EYY (i=lu/ae) ESR
0.0002 4 YY £ Y¢o Yeo & ¥EY (M + X) clagadall
0.0001 > 4.605 V6 Y VY £ )Y (LYg) bl
0.0001 > 4.735 VA £ £0 Y.l & AY (Y X) c¥adl
0.042  2.069 A £ XY LY £ A (/1) v X) cbglaall
0.0001 > 5.156 LA EY Y,¥ £ g0 NLR

ESR 5 CRP Jie algaly) <y dgall el Jacigia sl a3 0sloSl il (aye (53l oS
Cast Jmial B zigieg ((NLR) clislaalll LY i aall 4wy caal) daes cilage all aaeg
Clgll oaye sl el (CAR) caasal) 1) CRP L il cliglaalll aaey il _iadl

.(P<0.0001) Gilas) ree sk Hagll Alla 3 ey B3lae sl ajall sl
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Lyl Gl iall o (spearman correlation) daal) Ll V) &8ke (Y1) Jsanll Saje

.Mayo s
Mayo s apsiall cihmdial) G Gaddl BLIN 1(Y1) Joand)

P-value (r) Bl Srdall pdial)
0.001 > 0.752 CRP
0.001 > -0.687 Crasal)
0.001 > 0.768 CAR
0.001 > 0.703 ESR
0.001 > 0.518 Olanedall
0.001 > -0.573 ladll
0.001 > 0.672 NLR

Gilaaa] dagh Lila) b)) ) 58 OslsSl) Dl impe (63 Gl Lyl Jas L
vy «(P<0.001 «=0.703) ESR; ((P<0.001 «r=0.752) CRP ga (yayall dllail
«(P<0.001 «r=0.518) cilasiiall e ((P<0.001 cAr=0.76) (CAR) (ass¥) 1) CRP
e Gilas) dags ke cllalils .(P<0.001 «r=0.672) (NLR) cliglaalll ) e anll 4o,

.(P<0.001 «r==0.573) claslly (P<0.001 r=—0.687) a5l
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:Jadll UC el A agt¥) ) CRP ducid Jga-V—¥

b (sl CRP 5 (CAR) ¢paesil) I CRP dusi ¢l ROC inia (VY) JSAN (e

IR aSED Gl gl e

ROC curve

Sensitivity

02 - (P<0.001) (AUC=0.828) CAR mmm
(P<0.001) (AUC=0.810) CRP w=m
(P<0.001) (AUC=0.772) Osessll mum
0.0 ] T T | I
0.0 0.2 0.4

0.6 0.8 1.0
1 — specificity

Jaall A58 GeleQl gl S b Gaaslls CRP 3 CAR ol ROC iaie 3(1Y) J<al)

Sl jua 4 (CAR) opesl) ) CRP dus ¢y (AUC) ROC iaie e dalusall sy
5t (CUt-Off pOint) dialed dad (L il culS .(P<0.001) 0.828 JBall 580 (3l

(Bl A5 OslsSl lgl) Sua b 68 Bl ol
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JBail) AJE O gles Glgall juad B SAY) LlgaY) clndally CAR £l :(YY) Jgaal

P-value  Logll  Lulusdl  ahillded  catdaludl Gl judd
Sl (AUC) (sl

0.001 > %A ¢ %AA,4 Y,o o AYA CAR

0.001 > Y%A « %AY q,A GAY CRP

0.001 > %V %A1 ¥,0 LYVY Cras)

0.001 > %V Y %\YVY,A \R! AT ESR

0.001 > %V Y %Yo Y,4 VEY NLR

A e el (+,AYA) (CAR) cpaslyl ) CRP 44wl (AUC) iaiall i daluadll el
5LEV) Jaan . a5 (elsSl il cage gl (4, VYY) Caasalg (+,AY +) CRP s dalal)
LAY a3 . ol OleSl lgall (oape 53 ( ) Oxeslls ( ) ;

dagieg CRP 1 4liles CAR 1 (AUC) _isiall cond daliaal) cilS Z glias Taig 437 )

(Y Jsaal) P<0.05 ae (NLR (ESR (asl¥l) @AY cihasdl) o Tlias| age <

Z-statistic aladiul UC 4 &) caiially CAR ¢ AUC dijlia :(YY) Jsaal

L) P-value Z-statistic 4 aall

CRP I luyss Jiles CAR 34 0.055 1.92 CRP ~. CAR
sl e Juadl CAR 214 0.001 > 3.31 Ol ae CAR
ESR (4 Juzil CAR 3l 0.003 2.95 ESR .« CAR
NLR (50 (il CAR 2l 0.001 > 3.98 NLR »~« CAR
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suon e e G padsS (CAR) (astll) Y CRP 4 clastwl GLASE L) s BiaLidl

Ol mall yms 3 CAR 528 e 5o J5V & 38 (IS G (gpnal 6l 2illai o
S0 S T Bge culS CAR f 85dkajs Kim el claay 19 s3lall 2l 4legl) ~lin 3
o Ka CAR & e Ll gl LS B 2ty av 2ol ol sn &) Y1 iaje (o) il
G e Ba) s Lo Dols 3 ey 0T ALzl g1 8 Ll Y g Slale G5

CRP daw alasiad (a 431 s3a Lial)s b Lang - @) (gpaall ¢l 8 iasall Lllaiy CAR

5 sl gilly 03 S 6l IS b el Ellab 3aa3 (CAR) gasaldl

sagh Alls & Gyl Ayl Ta ) sl b el CAR B i (IS cyy € ¢l 3

Tlas] trgn Bilasl W) sy CAR & 385 (P<0.0001 «+,8 % 1,¢ Jilia 0,4 + 4,Y)
1(AUC) (saiall cad dalisdll il (P<0.001 «r=0.765) (CDAI) (5 S ¢ls Llad yz e
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%8+ ,4 He iy %38, Huluny Ll (g€ 6l s o 598 YO,V AiaLall Aol

GsS b w8 CAR Lo Lagiie Guesal) (LS calals Qin Al 8 oJoliad) b
e 536 1,4 kil dal) Jie CAR ulS (Bl pag . (+,V 3+ Jiniall caat dal_wall)la )

ST (Lven paiall caat daluadl) %AY, 7 Eegis %Y, Y Euleas Ll 5S¢y

Ll eyl 8 el CAR Latigio (IS ¢ 58l (ol gl 8 &1 Ly gl
L5y CAR 353 A(P<0.0001 ¢+,A £ 1,Y Qe £, £ V,0) glagll Alla & (o yally &5lie
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(Abstract) & i<y dadiy (adtay

Background: Inflammatory bowel disease (IBD) is a life-long illness;
accordingly, the early recognition of the illness activity is significant for the
management and prevention of complications. Non-invasive biomarkers for
monitoring disease activity are needed.

Aim: This study aims to evaluate the C-reactive protein/albumin ratio (CAR) in
patients with inflammatory bowel disease and their associations with disease
activity.

Materials and methods: A cross-sectional observational study, conducted at
Al-Mouassat and National University Hospitals, Damascus, Syria during the
period between April 2024 and April 2025. A total of 150 IBD patients,
composed of 61 patients with ulcerative colitis and 89 patients with Crohn’s
disease, were included. Serum C-reactive protein (CRP), albumin, erythrocyte
sedimentation rate (ESR), and complete blood count (CBC) parameters were
measured. To explore the disease activity, the Mayo score and Crohn's Disease
Activity Index (CDAI) were used to assess ulcerative colitis and Crohn’s disease
patients, respectively.

Results: The CRP to albumin ratio (CAR), CRP, ESR, and neutrophil to
lymphocyte ratio (NLR) levels in active IBD patients were significantly higher
than those in inactive IBD patients, whereas albumin, lymphocyte count, and
hemoglobin levels were significantly decreased (P<0.001).

The receiver operating characteristic (ROC) analysis showed that the area under
the curve (AUC) of CAR was highest among the laboratory indexes in IBD. The
optimum cut-off values of the CAR for active Crohn’s disease was 2.8 with
sensitivity of 89.3% and specificity of 87.9% and for active ulcerative colitis was
2.5 with sensitivity of 88.9% and specificity of 84%. The CAR positively
correlated with Crohn’s disease activity index (CDAI) (r=0.782, P<0.001) and
ulcerative colitis-Mayo score (r=0.768, P<0.001).

Conclusion: C-reactive protein/aloumin ratio (CAR) is a robust, readily
available biomarker for assessing IBD activity, outperforming conventional
markers. Its integration into clinical practice could enhance non-invasive
monitoring of disease progression and therapeutic response in resource-limited
settings.

Keywords: C-reactive protein-to-aloumin ratio, inflammatory bowel disease,
Crohn’s disease, ulcerative colitis, disease activity, biomarkers
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