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Aim To evaluate the relationships between the C-reactive 
protein (CRP)/albumin ratio (CAR), neutrophil/lymphocyte 
ratio (NLR), platelet/lymphocyte ratio (PLR), and Disease 
Activity in Psoriatic Arthritis (DAPSA) and Psoriatic Arthritis 
Impact of Disease 12-item-questionnaire (PsAID-12) scores 
in patients with psoriatic arthritis (PsA).

Methods This cross-sectional study involved 160 (121 fe-
male) patients with PsA who were >18 years old and treat-
ed in the rheumatology clinic of Dışkapı Yıldırım Beyazıt 
Education and Research Hospital between January 2020 
and January 2021. Demographic and clinical data, PsAID-
12 and DAPSA scores, CRP, erythrocyte sedimentation rate 
(ESR), albumin level, neutrophil, lymphocyte, and platelet 
counts were recorded.

Results The mean age was 46.49 ± 11.12 years; median 
(min-max) disease duration was 2 years (0.5-34). The PsAID 
score was ≥4 (high disease impact) in 74.4% of patients. 
Patients with high disease impact had significantly high-
er CRP, ESR, CAR, NLR, PLR, neutrophil counts, and DAPSA 
scores (P < 0.001). PsAID scores significantly highly corre-
lated with CRP (rho 0.864, P < 0.001), DAPSA significantly 
highly correlated with the CAR (rho 0.890, P < 0.001). Re-
ceiver operating characteristic curve analysis showed 
that the CAR (area under the curve [AUC] 0.901, P < 0.05, 
95% confidence interval [CI] 0.855-0.947, NLR (AUC 0.759, 
P < 0.05, 95% CI 0.680-0.838), and PLR (AUC 0.686, P < 0.05, 
95% CI 0.591-0.782) predicted high disease impact. The 
cut-off value for the CAR was 0.98.

Conclusion The CAR can be useful in daily practice as a 
simple and quick assessment method to evaluate disease 
impact in PsA.

Received: April 24, 2021

Accepted: December 9, 2021

Correspondence to: 
Tugba Izci Duran 
Körfez Mahallesi 
55280 Atakum/Samsun, Turkey 
drtugbaizciduran@gmail.com

Tugba Izci Duran1, Melih 
Pamukcu2

1Department of Internal Medicine, 
Division of Rheumatology, 
Ondokuz Mayıs University Medical 
Faculty, Samsun, Turkey

2Clinic of Rheumatology, Dışkapı 
Yıldırım Beyazıt Education and 
Research Hospital, Health Sciences 
University, Ankara, Turkey

Relationship between disease 
impact scores and C-reactive 
protein/albumin ratio in 
patients with psoriatic arthritis

RESEARCH  ARTICLE 

 

Croat Med J. 2022;63:141-7 

https://doi.org/10.3325/cmj.2022.63.141

mailto: drtugbaizciduran@gmail.com
https://doi.org/10.3325/cmj.2022.63.141


RESEARCH  ARTICLE 142 Croat Med J. 2022;63:141-7

www.cmj.hr

Psoriatic arthritis (PsA) is a chronic, immune-mediated in-
flammatory disease that manifests as peripheral arthritis, 
enthesitis, dactylitis, spondylitis, and skin and nail psoriasis 
(1). It has a prevalence rate of 0.01-1%, depending on the 
geographic region (2,3). The symptoms of PsA negatively 
affect the patients’ health-related quality of life (4-7). Valid 
and reliable disease activity scales are needed to evaluate 
the efficacy of increasingly new treatment options and to 
ensure standardization in clinical trials (8). Therefore, many 
scoring systems have been developed to evaluate disease 
activity status and response to medication. These scoring 
systems evaluate disease activity based on the number of 
painful and swollen joints involved, the level of inflamma-
tory markers, global assessment of disease activity, and ra-
diographic findings. The Disease Activity in Psoriatic Arthri-
tis (DAPSA), a clinical disease activity index, is a commonly 
used scale to evaluate disease activity in patients with PsA 
(9). Another scale is the Psoriatic Arthritis Impact of Disease 
12-item questionnaire (PsAID-12), recently developed by 
the European League Against Rheumatism (10). PsAID has 
high validity (10,11). The two scales significantly correlate 
in the evaluation of patients with PsA (9).

In addition to composite scores such as PsAID and DAP-
SA, there is a need for simple and rapid scales with proven 
validity and reliability that can be used in outpatient clinic 
setting. The neutrophil/lymphocyte ratio (NLR) and plate-
let/lymphocyte ratio (PLR) are markers of systemic inflam-
mation (12,13). Another inflammation marker, the C-re-
active protein (CRP)/albumin ratio (CAR), has prognostic 
significance in inflammatory processes such as cardio-
vascular diseases and stroke (14,15). The CAR reflects in-
flammation more accurately than serum CRP level (15,16). 
Although it is a valuable indicator of systemic inflamma-
tion (17,18), the relationship between disease activity and 
the CAR in PsA has not been investigated. Therefore, this 
study investigated the relationship between the CAR, 
NLR, PLR, and DAPSA with PsAID composite score in pa-
tients with PsA.

Patients and methods

This cross-sectional study enrolled 160 patients aged >18 
years who were regularly followed up in the rheumatolo-
gy clinic of Dışkapı Yıldırım Beyazıt Education and Research 
Hospital between January 2020 and January 2021 and di-
agnosed with PsA according to the Classification Crite-
ria for Psoriatic Arthritis. Patients with malignancy, other 

chronic inflammatory diseases, active hepatitis, chronic 
liver or kidney failure, and active infections, as well 

as those who were pregnant or breastfeeding were not in-
cluded in the study.

The study conforms to the Helsinki Declaration principles. 
The Ethics Committee of Dışkapı Yıldırım Beyazıt Educa-
tion and Research Hospital issued the ethical approval 
(103/09).

Demographic and clinical data were recorded. The PsAID 
and DAPSA scores were calculated. CRP (reference range, 
0-5 mg/dL), ESR (reference range, 0-10 mm/h), and albumin 
(g/dL) levels were obtained based on laboratory analyses. 
Leukocyte, neutrophil, lymphocyte, and platelet counts (all 
K/μL) were determined based on complete blood count 
analysis. The CAR was calculated by dividing CRP level by 
albumin level. The NLR was calculated by dividing neutro-
phil count by lymphocyte count. The PLR was calculated 
by dividing platelet count by lymphocyte count.

The Psoriatic Arthritis Impact of Disease (PsAID) question-
naire is used to assess the impact of PsA from the patients’ 
perspective (10). It is available in two versions: a 9-item 
and a 12-item questionnaire (10). Each question in PsAID-
12 represents a PsA-specific life domain: pain, fatigue, skin 
problems, work and/or leisure activities, functional capac-
ity, comfort status, sleep disturbances, coping, anxiety, shy-
ness and/or timidity, social engagement, and depression. 
The effect of symptoms on each domain is rated from 0 to 
10. The total score is divided by 20. The final score ranges 
from 0 (best case) to 10 (worst case), and the cut-off value 
is 4. A PsAID score of <4 (low disease impact) describes a 
symptom level acceptable to the patient (10).

DAPSA collects the data on the number of tender and 
swollen joints, serum CRP level, the patient’s global assess-
ment of the level of disease activity, and pain assessment 
on a 10-cm visual analog scale (9). A DAPSA score of ≤4 
indicates remission and that of ≤14 indicates low disease 
activity (9).

Statistical analysis

Data are presented as counts and percentages, 
mean ± standard deviation, or median (min-max). The nor-
mality of distribution of numerical variables was tested 
with the Shapiro-Wilk test. The independent-samples t test 
and the Mann-Whitney U were used for intergroup com-
parisons of numerical variables. Categorical data were eval-
uated with the χ2 test. Spearman correlation analysis (rho) 
was used to assess the correlation between the variables. 
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Correlation 0.05-0.30 was considered as low, 0.30-0.40 as 
low-moderate, 0.40-0.60 as moderate, 0.60-0.70 as good, 
0.70-0.75 as very good, and 0.75-1.00 as high (19). Variables 
that were correlated with high disease impact according 
to PsAID were analyzed with receiver operating character-
istic (ROC) analysis. Area under the curve (AUC) was calcu-
lated. The cut-off value was determined with the Youden 
index (Youden index = sensitivity + specificity - 1) as it is the 
cut-off value with the highest AUC and aims to maximize 
the difference between the true positive rate and the false 
positive rate. A P value of <0.05 was considered significant. 
Statistical analysis was performed with SPSS, version 22.0 
(IBM Corp., Armonk, NY, USA).

Results

The study enrolled 160 patients (121 female, Table 1). The 
mean age ± standard deviation was 46.49 ± 11.12 years, 
and the median (min-max) disease duration was 2 (0.5-34) 
years. Among these, 122 (76.3%) patients diagnosed with 
PsA had previously been diagnosed with psoriasis.

Overall, 119 (74.4%) had a PsAID-12 score of ≥4 (high dis-
ease impact). Patients with high disease impact had signifi-
cantly higher CRP, ESR, CAR, NLR, PLR, neutrophil count, al-
bumin level, and DAPSA scores (Table 2). Patients with high 
disease impact and those with low disease impact did not 
significantly differ in CRP, albumin, and CAR (Table 3).

PsAID-12 scores significantly positive correlated with ESR, 
CRP, CAR, NLR, PLR, and DAPSA scores. DAPSA scores sig-
nificantly highly correlated with CAR (rho 0.890, P < 0.001) 
and CAR significantly highly correlated with CRP (rho 0.998, 
P < 0.001). A low-moderate correlation was observed be-
tween CAR and ESR (rho 0.572, P < 0.001), and between 
CAR and NLR (rho 0.671, P = 0.001, Table 4).

The CAR (AUC 0.901, P < 0.05, 95% confidence interval [CI] 
0.855-0.947), NLR (AUC 0.759, P < 0.05, 95% CI 0.680-0.838), 
and PLR (AUC 0.686, P < 0.005, 95% CI 0.591-0.782) were 
predictors of high disease impact on PsAID-12 (Figure 1). 
The CAR more effectively predicted high disease impact 
than NLR and PLR. Using the Youden index, we calculat-
ed the cut-off value for CAR to be 0.98. When CAR values 
above the cut-off value were classified as “high disease im-
pact,” the sensitivity and specificity for CAR were 0.70 and 
0.98, respectively (Table 5).

Discussion

In this study, which investigated the relationship between 
the CAR and PsAID-12 scores for the first time, the CAR 
significantly positively correlated with PsAID-12 and DAP-
SA scores, ESR, CRP, and NLR. The CAR was more closely 
associated with higher disease impact than the NLR and 
PLR. In previous studies, patients with PsA had significant-
ly higher NLR and PLR than controls (18,20). Although no 
previous studies evaluated the relationship between the 
CAR and PsAID-12 scores in PsA, some studies showed an 
increased CAR in patients with cancer and those in inten-
sive care, as well as the association of CAR with inflamma-
tion (21-23). In addition, in a study by Bozkurt et al. (24) 
on 35 patients with uveitis episodes and 35 healthy con-
trols, the CAR was an important indicator of uveitis acti-
vation. However, few studies investigated acute phase re-
actants and the CAR in autoimmune diseases. In a recent 
retrospective study on 32 patients with Takayasu’s arteritis 
and 32 healthy controls, the CAR was significantly associ-
ated with disease activity, CRP, and ESR (16). In a study 
that included patients with antineutrophil cytoplasmic 
antibody-associated vasculitis, the CAR at diagnosis 
was an independent predictor of all-cause mortal-

Table 1. Characteristics of patients with psoriatic arthritis. 
Unless otherwise stated, values are presented as median (min-
max)*
Parameter Patients (n = 160)

Age, years (mean ± standard deviation)   46.49 ± 11.12
Female, n (%) 121 (75.6)
Disease duration, years     2 (0.5-34)
Presence of psoriasis, n (%) 122 (76.3)
Psoriatic Arthritis Impact of Disease 0-10     5.55 (1.05-9.65)
Treatment, n (%)
NSAIDs   15 (9.4)
NSAIDs + csDMARDs 114 (71.3)
bDMARDs   17 (10.6)
csDMARDs + bDMARDs   14 (8.8)
Disease Activity Index for Psoriatic Arthritis   21.91 (10-129)
CRP, mg/L     4.67 (0.12-82.77)
Erythrocyte sedimentation rate, mm/h   10 (2-52)
CAR     1.01 (0.03-19.61)
Neutrophil/lymphocyte ratio     2.41 (0.73-7.10)
Platelet/lymphocyte ratio 134.55 (47.47-492.16)
Hemoglobin, g/dL (mean ± SD)   13.61 ± 1.72
Sacroiliitis, n (%)
bilateral   52 (32.5)
right   36 (22.5)
left   24 (15)
absence   48 (30)
*Abbreviations: bDMARDs – biological disease-modifying antirheu-
matic drugs; CAR – CRP/albumin ratio; CRP – C-reactive protein; 
csDMARDs – conventional disease-modifying antirheumatic drugs; 
NSAIDs – non-steroidal anti-inflammatory drugs.
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Table 2. Differences between groups with high and low disease impact according to Psoriatic Arthritis Impact of Disease (PsAID) 
score. Unless otherwise stated, values are presented as median (min-max)*

Low disease impact, PsAID<4 
(n = 41)

High disease impact, PsAID≥4 
(n = 119) P†

Age, years (mean ± SD)   47.32 ± 12.14   46.20 ± 10.79 0.581
Sex, F/M (n)   27/14   94/25 0.091
Presence of psoriasis, n (%)   34 (82.9)   88 (73.9) 0.292
Treatment, n (%) 0.279
NSAIDs     4 (9.8)   11 (9.2) >0.999
NSAIDs + csDMARDs   25 (61.0)   89(74.8) 0.110
bDMARDs     6 (14.6)   11 (9.2) 0.380
csDMARDs + bDMARDs     6 (14.6)     8 (6.7) 0.195
Disease duration, years     2 (0.5-34)     2 (0.5-23) 0.741
CRP, mg/L     1.65 (0.12-11.77)     6.2 (0.46-82.77) <0.001
Erythrocyte sedimentation rate, mm/h     5 (2-24)   13 (2-52) <0.001
Neutrophil, K/uL (mean ± SD)     4.51 ± 1.65     5.76 ± 1.7 <0.001
Lymphocyte, K/uL     2.30 (1.32-5.15)     2.12 (0.88-4.48) 0.066
Platelet, K/uL 269 (125-446) 286 (156-533) 0.134
Albumin, g/dL (mean ± SD)     4.59 ± 0.22     4.41 ± 0.26 <0.001
CAR     0.35 (0.03-1.02)     1.39 (0.1-19.61) <0.001
Neutrophil/lymphocyte ratio     1.82 (0.73-3.74)     2.70 (0.85-7.10) <0.001
Platelet/lymphocyte ratio 108.13 (62.52-211.46) 138.39 (47.47-492.16) <0.001
Disease Activity Index for Psoriatic Arthritis   15.5 (10-28)   30.32 (11-129) <0.001
*Abbreviations: SD – standard deviation; bDMARDs – biological disease-modifying antirheumatic drugs; CAR – CRP/albumin ratio; CRP – C-reactive 
protein; csDMARDs – conventional disease-modifying antirheumatic drugs; NSAIDs – non-steroidal anti-inflammatory drugs.
†Numerical variables were evaluated with the independent-samples t test and the Mann-Whitney U test. Categorical data were evaluated with the 
χ2 test.

Table 3. Differences between patients according to the presence of psoriasis. Unless otherwise stated, values are presented as 
median (min-max)*

Psoriasis

yes (n = 122) no (n = 38) P†

Age, years (mean ± SD)   46.39 ± 10.90   46.79 ± 11.94 0.776
Sex, F/M (n)   88/34   33/5 0.083
Disease duration, years     2 (0.5-34)     2 (0.5-12) 0.458
Treatment, n (%) 0.411
NSAIDs   14 (11.5)   14 (11.8) 0.122
NSAIDs + csDMARDs   84 (68.9)   30 (78.9) 0.305
bDMARDs   13 (10.7)     4 (10.5) >0.999
csDMARDs + bDMARDs   11 (9.0)     3 (7.9) >0.999
CRP, mg/L     4.36 (0.31-82.77)     6.0 (0.48-48.07) 0.143
Erythrocyte sedimentation rate, mm/h   10 (2-52)   13 (2-39) 0.037
Neutrophil, K/uL (mean ± SD)     5.36 ± 1.86     5.69 ± 1.42 0.208
Lymphocyte, K/uL     2.21 (0.94-5.15)     1.92 (0.88-4.15) 0.002
Platelet, K/uL 280 (153-533) 285 (125-478) 0.808
Albumin, g/dL (mean ± SD)     4.46 ± 0.25     4.46 ± 0.30 0.880
CAR     0.96 (0.06-19.61)     1.31 (0.03-11.78) 0.136
Neutrophil/lymphocyte ratio     2.17 (0.73-5.99)     2.91 (1.14-7.10) <0.001
Platelet/lymphocyte ratio 124.10 (50.14-492.16) 153.55 (47.47-311.11) <0.011
Disease Activity Index for Psoriatic Arthritis   19.77 (11-129)   28.19 (10-76) 0.065
Psoriatic Arthritis Impact of Disease (0-10)     5.40 (1.05-9.65)     6.95 (2.40-9.50) 0.104
*Abbreviations: SD – standard deviation; bDMARDs – biological disease-modifying antirheumatic drugs; CAR – CRP/albumin ratio; CRP – C-reactive 
protein; csDMARDs – conventional disease-modifying antirheumatic drugs; NSAIDs – non-steroidal anti-inflammatory drugs.
†independent-samples t test and the Mann-Whitney U.
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ity (25). In patients with rheumatoid arthritis, the CAR cor-
related with Disease Activity Score in 28 joints and was 
used as an indicator of the activity of rheumatoid arthritis 
(26). Similarly, Sunar et al reported a positive but weak cor-
relation between the CAR and disease activity score in 28 
joints-ESR and ESR (17). In another study on patients with 
rheumatoid arthritis, the CAR significantly positively cor-
related with CRP and ESR (27). A study on patients with 
psoriasis reported that the CAR could be used as an in-
flammatory biomarker of PsA in addition to being an in-
flammatory biomarker of psoriasis in patients with psoria-
sis treated with biological agents (28).

Composite indices used to evaluate disease activity in 
PsA, such as PsAID-12 and DAPSA, have been developed 
for clinical trials and routine practice. Their disadvantages 
involve their being time-consuming in daily outpatient 
clinic settings and containing subjective items evaluat-
ed by patients and/or physicians. The CAR is a quick and 
simple assessment method that positively correlates with 
PsAID-12 and DAPSA scores. In addition, it more success-
fully detected high disease impact (PsAID-12 score ≥4) 
than the NLR and PLR. However, the limitations of our 
study are a cross-sectional design, lack of a control group, 
single-center setting, and a relatively small patient group. 
Another limitation of is that PsAID is not only an index of 
disease activity, but also includes items related to qual-
ity of life and functional status. Therefore, in addition to 
comorbidities, PSAID may be high as a result of irrevers-
ible structural damage in psoriatic joints (and adjacent/
related structures).

In conclusion, emerging new treatment modalities in-
crease the need for standard measurement methods that 
objectively assess PsA activity, can be applied easily, and 
are not time consuming. This study found the CAR to be a 
practical measurement method as it can be quickly used in 
routine outpatient settings, does not contain a subjective 
parameter, is inexpensive, and correlates with validated as-
sessment methods such as PsAID-12 and DAPSA.
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Table 4. Spearman correlation analysis between Psoriatic 
Arthritis Impact of Disease score and clinical and laboratory 
parameters showing disease activity*

Rho value P

C-reactive protein 0.864 <0.001
Erythrocyte sedimentation rate 0.546 <0.001
C-reactive protein/albumin ratio 0.866 <0.001
Neutrophil/lymphocyte ratio 0.592 <0.001
Platelet/lymphocyte ratio 0.357 <0.001
Disease Activity Index for Psoriatic Arthritis 0.758 <0.001

Table 5. Area under the receiver operating characteristic curve (AUC), sensitivity and specificity when applying the optimized cut-off 
points for the C reactive protein/albumin ratio, neutrophil/lymphocyte ratio, and platelet/lymphocyte ratio in predicting high psori-
atic arthritis impact of disease

AUC 
(95% confidence interval)

Cut-off 
according to Youden’s Index Sensitivity (%) Specificity (%)

C reactive protein/albumin ratio 0.901 (0.855-0.947)     0.98 70 98
Neutrophil/lymphocyte ratio 0.759 (0.680-0.838)     2.30 66 78
Platelet/lymphocyte ratio 0.686 (0.591-0.782) 120.64 66 71

Figure 1. The power of the C reactive protein/albumin ratio (CAR), neutrophil/
lymphocyte ratio (NLR), and platelet/lymphocyte ratio (PLR) values to predict high 
Psoriatic Arthritis Impact of Disease score. Diagonal sgements are produced by ties.



RESEARCH  ARTICLE 146 Croat Med J. 2022;63:141-7

www.cmj.hr

Competing interests All authors have completed the Unified Competing 
Interest form at www.icmje.org/coi_disclosure.pdf (available on request 
from the corresponding author) and declare: no support from any organi-
zation for the submitted work; no financial relationships with any organiza-
tions that might have an interest in the submitted work in the previous 3 
years; no other relationships or activities that could appear to have influ-
enced the submitted work.

References
1	 Ritchlin CT, Colbert RA, Gladman DD. Psoriatic arthritis. N 

Engl J Med. 2017;376:957-70. Medline:28273019 doi:10.1056/

NEJMra1505557

2	G elfand JM, Gladman DD, Mease PJ, Smith N, Margolis DJ, Nijsten 

T, et al. Epidemiology of psoriatic arthritis in the population 

of the United States. J Am Acad Dermatol. 2005;53:573. 

Medline:16198775 doi:10.1016/j.jaad.2005.03.046

3	G ladman DD, Antoni C, Mease P, Clegg DO, Nash P. Psoriatic 

arthritis: epidemiology, clinical features, course, and outcome. Ann 

Rheum Dis. 2005;64 Suppl 2(Suppl 2):ii14-7. Medline:15708927 

doi:10.1136/ard.2004.032482 

4	G udu T, Gossec L. Quality of life in psoriatic arthritis. Expert Rev 

Clin Immunol. 2018;14:405-17. Medline:29681202 doi:10.1080/174

4666X.2018.1468252

5	 Krajewska-Włodarczyk M, Owczarczyk-Saczonek A, Placek W. 

Sleep disorders in patients with psoriatic arthritis and psoriasis. 

Reumatologia. 2018;56:301-6. Medline:30505012 doi:10.5114/

reum.2018.79501

6	H usted JA, Gladman DD, Farewell VT, Cook RJ. Health-related 

quality of life of patients with psoriatic arthritis: a comparison with 

patients with rheumatoid arthritis. Arthritis Rheum. 2001;45:151-8. 

Medline:11324779 doi:10.1002/1529-0131(200104)45:2<151::AID-

ANR168>3.0.CO;2-T

7	S trand V, Sharp V, Koenig AS, Park G, Shi Y, Wang B, et al. 

Comparison of health-related quality of life in rheumatoid 

arthritis, psoriatic arthritis and psoriasis and effects of etanercept 

treatment. Ann Rheum Dis. 2012;71:1143-50. Medline:22258482 

doi:10.1136/annrheumdis-2011-200387

8	O rbai AM, de Wit M, Mease P, Shea JA, Gossec L, Leung YY, et al. 

International patient and physician consensus on a psoriatic 

arthritis core outcome set for clinical trials. Ann Rheum Dis. 

2017;76:673-80. Medline:27613807 doi:10.1136/annrheumdis-

2016-210242

9	 Di Carlo M, Becciolini A, Lato V, Crotti C, Favalli EG, Salaffi F. The 12-

item Psoriatic Arthritis Impact of Disease Questionnaire: Construct 

validity, reliability, and interpretability in a clinical setting. J 

Rheumatol. 2017;44:279-85. Medline:27909086 doi:10.3899/

jrheum.160924

10	G ossec L, de Wit M, Kiltz U, Braun J, Kalyoncu U, Scrivo R, et al. 

A patient-derived and patient-reported outcome measure for 

assessing psoriatic arthritis: elaboration and preliminary validation 

of the Psoriatic Arthritis Impact of Disease (PsAID) questionnaire, 

a 13-country EULAR initiative. Ann Rheum Dis. 2014;73:1012-9. 

Medline:24790067 doi:10.1136/annrheumdis-2014-205207

11	H olland R, Tillett W, Korendowych E, Cavill C, Waldron N, Brooke 

M, et al. Validation of the Psoriatic Arthritis Impact of Disease 

(PsAID) Questionnaire and its potential as a single-item outcome 

measure in clinical practice. Ann Rheum Dis. 2018;77:343-7. 

Medline:29146740 doi:10.1136/annrheumdis-2017-211996

12	 Kılıç S, Işık S, Hiz MM, Çakır D, Türkön H, Cevizci S, et al. The 

ischemia modified albumin and mean platelet volume levels 

in patients with Behçet’s disease. Postepy Dermatol Alergol. 

2016;33:345-8. Medline:27881940 doi:10.5114/ada.2016.62840

13	E rre GL, Paliogiannis P, Castagna F, Mangoni AA, Carru C, Passiu 

G, et al. Meta-analysis of neutrophil-to-lymphocyte and platelet-

to-lymphocyte ratio in rheumatoid arthritis. Eur J Clin Invest. 

2019;49:e13037. Medline:30316204 doi:10.1111/eci.13037

14	 Kalyoncuoglu M, Durmus G. Relationship between C-reactive 

protein-to-albumin ratio and the extent of coronary artery 

disease in patients with non-ST-elevated myocardial infarction. 

Coron Artery Dis. 2020;31:130-6. Medline:31233399 doi:10.1097/

MCA.0000000000000768

15	 Kocatürk M, Kocatürk Ö. Assessment of relationship between 

C-reactive protein to albumin ratio and 90-day mortality in 

patients with acute ischaemic stroke. Neurol Neurochir Pol. 

2019;53:205-11. Medline:31145464

16	S eringec Akkececi N, Yildirim Cetin G, Gogebakan H, Acipayam 

C. The C-reactive protein/albumin ratio and complete blood 

count parameters as indicators of disease activity in patients 

with Takayasu arteritis. Med Sci Monit. 2019;25:1401-9. 

Medline:30792377 doi:10.12659/MSM.912495

17	S unar İ, Ataman Ş. Serum C-reactive protein/albumin ratio in 

rheumatoid arthritis and its relationship with disease activity, 

physical function, and quality of life. Arch Rheumatol. 2020;35:247-

53. Medline:32851374 doi:10.46497/ArchRheumatol.2020.7456

18	A sahina A, Kubo N, Umezawa Y, Honda H, Yanaba K, Nakagawa 

H. Neutrophil-lymphocyte ratio, platelet-lymphocyte ratio and 

mean platelet volume in Japanese patients with psoriasis and 

psoriatic arthritis: Response to therapy with biologics. J Dermatol. 

2017;44:1112-21. Medline:28493493 doi:10.1111/1346-8138.13875

19	  Murat Hayran MH. Sağlık araştırmaları için temel istatistik: Omega 

Araştırma; 2011.

20	A n I, Ucmak D, Öztürk M, Aksoy M, Yıldız İ, Ucan E. Neutrophil/

Iymphocyte ratio, platelet/Iymphocyte ratio, mean platelet volume 

and C-reactive protein values in psoriatic arthritis patients. Ann 

Med Res. 2019;26:894-8. doi:10.5455/annalsmedres.2019.02.074

21	S himizu T, Ishizuka M, Suzuki T, Tanaka G, Shiraki T, Sakuraoka 

Y, et al. The value of the C-reactive protein-to-albumin ratio is 

useful for predicting survival of patients with child–pugh class a 

undergoing liver resection for hepatocellular carcinoma. World J 

Surg. 2018;42:2218-26. Medline:29288307 doi:10.1007/s00268-

017-4446-0

22	 Deng TB, Zhang J, Zhou YZ, Li WM. The prognostic value of 

www.icmje.org/coi_disclosure.pdf
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28273019&dopt=Abstract
https://doi.org/10.1056/NEJMra1505557
https://doi.org/10.1056/NEJMra1505557
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16198775&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16198775&dopt=Abstract
https://doi.org/10.1016/j.jaad.2005.03.046
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15708927&dopt=Abstract
https://doi.org/10.1136/ard.2004.032482
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29681202&dopt=Abstract
https://doi.org/10.1080/1744666X.2018.1468252
https://doi.org/10.1080/1744666X.2018.1468252
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30505012&dopt=Abstract
https://doi.org/10.5114/reum.2018.79501
https://doi.org/10.5114/reum.2018.79501
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11324779&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11324779&dopt=Abstract
https://doi.org/10.1002/1529-0131(200104)45:2<151::AID-ANR168>3.0.CO;2-T
https://doi.org/10.1002/1529-0131(200104)45:2<151::AID-ANR168>3.0.CO;2-T
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22258482&dopt=Abstract
https://doi.org/10.1136/annrheumdis-2011-200387
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27613807&dopt=Abstract
https://doi.org/10.1136/annrheumdis-2016-210242
https://doi.org/10.1136/annrheumdis-2016-210242
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27909086&dopt=Abstract
https://doi.org/10.3899/jrheum.160924
https://doi.org/10.3899/jrheum.160924
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24790067&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24790067&dopt=Abstract
https://doi.org/10.1136/annrheumdis-2014-205207
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29146740&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29146740&dopt=Abstract
https://doi.org/10.1136/annrheumdis-2017-211996
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27881940&dopt=Abstract
https://doi.org/10.5114/ada.2016.62840
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30316204&dopt=Abstract
https://doi.org/10.1111/eci.13037
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31233399&dopt=Abstract
https://doi.org/10.1097/MCA.0000000000000768
https://doi.org/10.1097/MCA.0000000000000768
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31145464&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30792377&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30792377&dopt=Abstract
https://doi.org/10.12659/MSM.912495
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32851374&dopt=Abstract
https://doi.org/10.46497/ArchRheumatol.2020.7456
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28493493&dopt=Abstract
https://doi.org/10.1111/1346-8138.13875
https://doi.org/10.5455/annalsmedres.2019.02.074
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29288307&dopt=Abstract
https://doi.org/10.1007/s00268-017-4446-0
https://doi.org/10.1007/s00268-017-4446-0


147Izci Duran and Pamukcu: Relationship between disease impact scores and CRP/albumin ratio in psoriatic arthritis

www.cmj.hr

C-reactive protein to albumin ratio in patients with lung cancer. 

Medicine (Baltimore). 2018;97:e13505. Medline:30558004 

doi:10.1097/MD.0000000000013505

23	 Park JE, Chung KS, Song JH, Kim SY, Kim EY, Jung JY, et al. The 

C-reactive protein/albumin ratio as a predictor of mortality 

in critically ill patients. J Clin Med. 2018;7. Medline:30297655 

doi:10.3390/jcm7100333

24	B ozkurt E, Muhafiz E, Sengul D, Uçak T, Atum M. Can the CRP/

albumin ratio be used as a new indicator of activation in 

patients with uveitis? Ocul Immunol Inflamm. 2020;29:1-6. 

Medline:32125910

25	 Moon JS, Ahn SS, Park YB, Lee SK, Lee SW. C-reactive protein to 

serum albumin ratio is an independent predictor of all-cause 

mortality in patients with ANCA-associated vasculitis. Yonsei Med J. 

2018;59:865-71. Medline:30091320 doi:10.3349/ymj.2018.59.7.865

26	 Yang WM, Zhang WH, Ying HQ, Xu YM, Zhang J, Min QH, et 

al. Two new inflammatory markers associated with disease 

activity score-28 in patients with rheumatoid arthritis: Albumin 

to fibrinogen ratio and C-reactive protein to albumin ratio. 

Int Immunopharmacol. 2018;62:293-8. Medline:30048859 

doi:10.1016/j.intimp.2018.07.007

27	H e Y, Tang J, Wu B, Yang B, Ou Q, Lin J. Correlation between 

albumin to fibrinogen ratio, C-reactive protein to albumin ratio and 

Th17 cells in patients with rheumatoid arthritis. Clin Chim Acta. 

2020;500:149-54. Medline:31672633 doi:10.1016/j.cca.2019.10.009

28	 Tamer F, Avcı E. Serum C-reactive protein to albumin ratio as 

a novel inflammation biomarker in psoriasis patients treated 

with adalimumab, ustekinumab, infliximab, and secukinumab: a 

retrospective study. Croat Med J. 2020;61:333-7. Medline:32881431 

doi:10.3325/cmj.2020.61.333

https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30558004&dopt=Abstract
https://doi.org/10.1097/MD.0000000000013505
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30297655&dopt=Abstract
https://doi.org/10.3390/jcm7100333
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32125910&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32125910&dopt=Abstract
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30091320&dopt=Abstract
https://doi.org/10.3349/ymj.2018.59.7.865
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30048859&dopt=Abstract
https://doi.org/10.1016/j.intimp.2018.07.007
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31672633&dopt=Abstract
https://doi.org/10.1016/j.cca.2019.10.009
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32881431&dopt=Abstract
https://doi.org/10.3325/cmj.2020.61.333

