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Abstract. – OBJECTIVE: We aimed at identi-
fying novel biomarkers to predict perforation in 
patients with acute appendicitis. 

PATIENTS AND METHODS: Medical records 
of patients who underwent appendectomy due 
to acute appendicitis were reviewed. Complete 
blood count and biochemistry panel results of 
these patients were analyzed. This study in-
cluded 58 patients, 42 (72.4%) male and 16 
(27.6%) female. The mean age of the patients 
was 33.8±14.1 years (range: 18-75). 49 (84.5%) 
patients had non-perforated acute appendicitis. 
Perforated acute appendicitis was observed in 
9 (15.5%) patients. 

RESULTS: Patients with perforated appen-
dicitis had higher appendiceal diameter, C-re-
active protein (CRP) level, CRP/albumin and 
monocyte/lymphocyte (M/L) compared to pa-
tients with non-perforated appendicitis. More-
over, patients with perforated appendicitis had 
lower lymphocyte count than those with no per-
foration. Sensitivity rates of appendiceal diam-
eter, CRP level, CRP/Albumin and M/L for per-
forated appendicitis were similar (89%). How-
ever, the most specific biomarker for perfo-
ration was CRP/albumin (87.8%), followed by 
CRP (85.7%), M/L (63.3%) and appendiceal di-
ameter (57.1%). Patients with CRP/albumin>7.1, 
CRP>32.7 mg/L, M/L>0.44 and appendiceal di-
ameter>9.8 mm were most likely to have appen-
diceal perforation. 

CONCLUSIONS: We suggest that CRP/albu-
min, CRP, M/L, appendiceal diameter and lym-
phocyte count can be used to predict perfora-
tion in patients with acute appendicitis. Howev-
er, the most specific inflammation biomarker in-
dicating perforated acute appendicitis is CRP/
Albumin>7.1. 
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Introduction

Acute appendicitis is the most common ab-
dominal emergency with a lifetime risk of 8.6% 
in men and 6.7% in women1,2. Appendicitis is the 
inflammation of the appendix, which usually oc-
curs as a result of luminal obstruction. The exact 
cause of acute appendicitis remains unclear. The 
most important complication of acute appendici-
tis is perforation since it may result in abscess, 
peritonitis and sepsis. Perforation has been re-
ported in up to 32% of the patients with acute 
appendicitis1. 

Appendicitis is generally treated with appen-
dectomy. However, the use of antibiotics has been 
reported to be effective in the management of un-
complicated appendicitis3. Antibiotic treatment 
was found to be successful in 91% of patients 
with appendicitis and 71% of them did not require 
surgery within a year. Moreover, acute uncompli-
cated appendicitis can be treated by a novel tech-
nique called endoscopic retrograde appendicitis 
therapy in which pus can be discharged and nar-
rowing of the appendiceal cavity can be reversed 
by fecalith removal3,4.

Nonsurgical management of uncomplicated 
acute appendicitis has become increasingly pop-
ular5. However, delay in surgery increases the 
risk of perforation3. Acute appendicitis remains 
as a major reason of morbidity and mortality, 
especially in elderly patients6. Perforated appen-
dicitis which requires a meticulous management 
can be misdiagnosed in spite of various diag-
nostic methods7. Certain laboratory tests have 
been proposed to be used to predict perforation 
as early as possible and to identify patients who 
are appropriate for conservative treatment8. For 
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instance, high levels of white blood cell count 
(WBC), neutrophil percentage, C-reactive pro-
tein (CRP) and procalcitonin have been associat-
ed with perforation7,9. Moreover, it has been sug-
gested that serum bilirubin levels above 1.0 mg/
dl and neutrophil/lymphocyte ratio higher than 
4.8 might indicate perforation in acute appendi-
citis10. Higher platelet/lymphocyte ratio has also 
been reported in patients with perforated appen-
dicitis compared to patients with appendicitis at 
early stages11. However, no certain laboratory 
test has been reported to differentiate complicat-
ed appendicitis from non-complicated appendi-
citis prior to surgery.

Within this study, we evaluated inflammation 
biomarkers and diameter of appendix in patients 
with acute appendicitis who underwent appendec-
tomy in order to identify the most specific bio-
marker to predict the risk of perforation in acute 
appendicitis.

 

Patients and Methods

This study was performed between Septem-
ber 2017 and March 2019 at Aksaray University 
School of Medicine. The study was performed in 
accordance with the Declaration of Helsinki. The 
Aksaray University Ethics Committee approved 
the study (Approval number: 2019/03-29). Each 
patient who was admitted to Aksaray Universi-
ty School of Medicine Hospital gave written in-
formed consent about the usage of their medical 
information for academic research purposes. Med-
ical records of patients who underwent appendec-
tomy due to acute appendicitis were reviewed. 
Patients who had acute appendicitis diagnosis 
confirmed with both abdominal computerized to-
mography (CT) and histopathological evaluation 
were included within this study. Patients whose 
appendices were not visible during the CT scan, 
patients younger than 18-year-old, patients who 
had other infectious diseases, malignancy, liver 
disease, kidney disease, chronic inflammatory 
disorders and hematological disorders were ex-
cluded from this study. Patients with complete 
blood count and biochemistry panel results which 
included CRP, CRP/albumin, WBC, absolute neu-
trophil and lymphocyte counts, percentage of neu-
trophils and lymphocytes, mean corpuscular vol-
ume (MCV), mean platelet volume (MPV), red 
cell distribution width (RDW-SD), platelet count 
(PLT) and platelet distribution width (PDW) were 
evaluated. 

Moreover, the neutrophil/lymphocyte (N/L), 
monocyte/lymphocyte (M/L), platelet/lymphocyte 
(PLT/L), mean platelet volume/platelet count (MPV/
PLT), derived neutrophil/lymphocyte ratio [neutro-
phils/(white blood cells-neutrophils)] (DNLR), (neu-
trophil×monocyte)/lymphocyte (NM/L), and (neutro-
phil×monocyte×platelet)/lymphocyte (NMP/L) ratios 
were analyzed12,13. 

Statistical Analysis
Statistical analysis was performed using 

SPSS version 20.0 (IBM Corp., Armonk, NY, 
USA). Data were represented as mean±stan-
dard deviation or median, interquartile range for 
quantitative variables, counts and percentage 
for categorical variables. Continuous variables 
were investigated with analytical methods (Sha-
piro-Wilk’s test) to determine whether they were 
normally distributed. Differences between two 
groups were evaluated with Mann-Whitney U 
test for continuous variables and Chi-square test 
as appropriate for categorical variables. While 
investigating the associations between non-nor-
mally distributed variables, the correlation co-
efficients and their significance were calculated 
using the Spearman test. CRP, CRP/albumin, 
diameter of appendix and M/L values to predict 
the presence of appendiceal perforation were an-
alyzed using ROC (Receiver Operating Charac-
teristics) curve analysis. When a significant cut 
off value was observed, the sensitivity, specific-
ity, positive and negative predictive values, pos-
itive likelihood ratios, negative likelihood ratios 
and accuracy were presented. While evaluating 
the area under the curve, a 5% type-I error level 
was used to accept a statistically significant pre-
dictive value of the test variables. p<0.05 was 
considered statistically significant.

 

Results

This study included 58 patients, 42 (72.4%) 
male and 16 (27.6%) female. The mean age of 
the patients was 33.8±14.1 years (range: 18-75). 
49 (84.5%) patients had non-perforated acute ap-
pendicitis. Perforated acute appendicitis was ob-
served in 9 (15.5%) patients (Table I).

The mean CRP level was 37.4±60.6 mg/
dL (min-max: 0.3-267.9 mg/L). CRP level was 
increased in 43 (74.1%) patients, whereas 15 
(25.9%) patients had CRP levels within nor-
mal limits (reference range: 0-5 mg/L). The 
mean CRP/albumin level was 9±15.7 (min-
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Non-perforated (n=49) Perforated 
(n=9)

Mean±SD
Median (IQR)

Mean±SD
Median (IQR) p-value

Male n (%) 37 (75.5) 5 (55.6) 0.243*
Female n (%) 12 (24.5) 4 (44.5)
Age (year) 31.9±11.6

29 (23-36)
44.4±21.4

35 (25.5-65.5)
0.127

Diameter (mm) 9.5±1.8
9 (8-10)

11.5±2.2
11 (10-14)

<0.001

CRP (mg/L) 25.6±49.8
11.9 (4.1-23.1)

101.6±75.9
103.9 (33.3-158.5)

<0.001

WBC (x109/L) 14.1±4.2
13.8 (10.7-17.1)

13.7±3.7
12.1 (11.0-16.4)

0.707

Neutrophil count (x109/L) 10.9±4.1
10.5 (8.0-13.7)

10.9±3.6
8.9 (8.6-13.6)

0.855

Neutrophil (%) 76.4±8.8
78.5 (72.9-81.5)

79.0±5.5
79.1 (74.5-84.9)

0.652

Lymphocyte count (x109/L) 2.1±0.7
2 (1.5-2.6)

1.6±0.5
1.5 (1.1-2.0)

0.042

Lymphocyte (%) 15.9±7.1
14.3 (10.7-19.8)

12.3±4.4
13.4 (7.5-15.9)

0.242

MCV (fl) 86.6±14.3
84.6 (82.2-87.3)

84.3±4.5
84.7 (80.1-88.4)

0.872

RDW (fl) 39.2±3.0
39 (37.3-40.5)

39.7±2.4
39.3 (37.6-41.7)

0.452

PLT (x109/L) 265.7±62.6
256 (214-316.5)

255.2±67.4
229 (207.5-306)

0.499

MPV (fl) 10.1±0.8
10 (9.5-10.6)

9.9±1.2
9.4 (9.1-10.9)

0.426

PDW (fL) 11.6±1.5
11.6 (10.6-12.4)

11.4±2.5
10.6 (9.1-13.5)

0.526

CRP/albumin 6.3±13.9
2.5 (0.8-4.8)

23.6±17.6
22.7 (8.0-37.3)

<0.001

N/L 6.2±3.4
5.6 (3.7-8.1)

8.4±4.2
6 (5-12.6)

0.160

M/L 0.5±0.2
0.4 (0.3-0.6)

0.7±0.4
0.6 (0.5-1.1)

0.010

P/L 135.8±57.4
123.7 (104.1-165.9)

183.8±79.8
155.5 (118.1-248.7)

0.105

MPV/PLT 0.04±0.05
0.03 (0.03-0.04)

0.04±0.01
0.03 (0.03-0.05)

0.710

DNLR 3.8±1.8
3.6 (2.7-4.4)

4.7±1.6
5.1 (3.1-6.3)

0.160

NM/L 5.5±4.1
4.0 (3.0-7.2)

9.7±7.9
5.7 (4.3-15.9)

0.082

NMP/L 1,463.8±1,162
1,151.9 (657.3-1962.2)

2,596.6±2,342.6
1,685.4 (911.0-4509.5)

0.125

Table I. Characteristics and laboratory findings of the patients with non-perforated and perforated appendicitis.

Mann-Whitney U Test, SD: Standard Deviation, IQR: Interquartile Range, *Fisher’s Exact Test. CRP: C-reactive protein, MCV: 
Mean corpuscular volume, MPV: Mean platelet volume, PDW: Platelet distribution width, PLT: Platelet count, RDW: Red cell dis-
tribution width, WBC: White blood cell count, DNLR: Derived Neutrophil/Lymphocyte Ratio, M/L: Monocyte/Lymphocyte count, 
MPV/PLT:  Mean platelet volume/Platelet count, N/L: Neutrophil/Lymphocyte count, P/L: Platelet/Lymphocyte count, NM/L: 
(Neutrophil×Monocyte)/lymphocyte, NMP/L: (Neutrophil×Monocyte×Platelet)/Lymphocyte). In patients with perforated appen-
dicitis, appendiceal diameter, CRP level, CRP/Albumin, M/L were higher and lymphocyte count was lower than those with no 
perforation.
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max: 0.05-69.7). The mean WBC count was 
14.0±4.1x109/L (min-max: 6.4-24.6). WBC 
count was increased in 52 (89.7%) patients 
and 6 (10.3%) patients had normal WBC levels 
(reference range: 4-10x109/L). The mean abso-
lute neutrophil count was 10.9±3.9x109/L (min-
max: 3.7-21.8). Absolute neutrophil count was 
increased in 53 (91.4%) patients and 5 (8.6%) 
patients had normal neutrophil count level (ref-
erence range: 1.56-6.13x109/L). The percent-
age of blood neutrophils was increased in 49 
(84.5%) patients and it was normal in 9 (15.5%) 
patients (reference range: 34-70%). The mean 
absolute lymphocyte count was 1.9±0.7x109/L 
(min-max: 0.4-3.5). Absolute lymphocyte count 
was normal in 51 (87.9%) patients and it was de-
creased in 7 (12.1%) patients (reference range: 
1.18-3.74x109/L). The percentage of blood lym-
phocytes was decreased in 47 (81%) patients and 
it was normal in 11 (19%) patients (reference 
range: 20-51%).

The mean MCV level was 86.2±13.3 fl (min-
max: 75.9-181.4). The mean MPV level was 
10.1±0.8 fl (min-max: 8.3-12.1). MCV and MPV 
were normal in 53 (91.4%) patients and decreased 
in 5 (8.6%) patients (reference range: MCV: 79-
94.8 fl, MPV: 9-12.4 fl). The mean RDW-SD lev-
el was 39.3±2.9 fl (min-max: 34-48.6). RDW-SD 
was 53 normal in (91.4%) patients, decreased in 4 
(6.9%) patients and increased in 1 (1.7%) patient 
(reference range: 35.1-46.3 fl). The mean PLT 
count was 264.1±62.8x109/L (min-max: 108-413). 
Platelet count was normal in 55 (94.8%) patients, 
increased in 2 (3.4%) patients and decreased in 1 
(1.7%) patient (reference range: 100-400x109/L). 
The mean PDW level was 11.6±1.7 fL (min-max: 
8.6-16). PDW was normal in 56 (96.6%) patients 
and decreased in 2 (3.4%) patients (reference 
range: 9-17 fL).

Patients with high CRP values had both high 
CRP/albumin (Mean±SD: 11.9±17.2) and MPV/
PLT (Mean±SD: 0.04±0.05) values compared to 
patients with normal CRP values (Mean±SD lev-
els of CRP/albumin and MPV/PLT were 0.4±0.3 
and 0.03±0.01, p<0.001, p=0.03, respectively. SD: 
standard deviation). A moderate positive correla-
tion was found between the CRP level and age, 
M/L level and a very strong positive correlation 
with the CRP/albumin level (correlation coeffi-
cient: 0.407, 0.439, 0.997, respectively). As age 
increased, the level of CRP increased (p=0.002). 
As CRP level increased, M/L and CRP/albumin 
level increased (p=0.001, p<0.001, respectively). 
A moderate negative correlation was found be-

tween the CRP level and the lymphocyte count 
(correlation coefficient: -0.371). As CRP level 
increased, the lymphocyte count decreased (p 
<0.004). In addition, a moderate positive cor-
relation was found between the diameter of the 
appendix, CRP and CRP/albumin levels (correla-
tion coefficient: 0.307, 0.310, respectively). As 
the appendix diameter increased, CRP and CRP/
albumin levels increased (p=0.019, p<0.001, re-
spectively).

A very strong positive correlation was detect-
ed between WBC and neutrophil counts (cor-
relation coefficient: 0.754, p<0.001); a positive-
ly strong correlation between WBC count with 
the percentage of neutrophil (correlation coef-
ficient: 0.518, p<0.001), and a moderate posi-
tive correlation between WBC count and MCV, 
PLT, M/L, DNLR (correlation coefficient: 0.278, 
0.349, 0.303, 0.468, p=0.034, p=0.007, p=0.021, 
p<0.001, respectively). A strong negative cor-
relation was detected between WBC count and 
the percentage of lymphocytes (correlation coef-
ficient -0.523) and a moderate negative correla-
tion was detected between WBC count and MPV/
PLT level (correlation coefficient: -0.316). As 
WBC count increased, the lymphocyte percent-
age and MPV/PLT level decreased (p <0.001, 
p=0.016).

Appendiceal diameter, CRP level, CRP/Al-
bumin and M/L were higher in patients with 
perforated appendicitis compared to those with 
non-perforated appendicitis. On the contrary, 
lower lymphocyte count was detected in patients 
with perforated appendicitis compared to patients 
with non-perforated appendicitis (Figures 1 and 
2). Sensitivity rates of appendiceal diameter, CRP 
level, CRP/albumin and M/L for perforated ap-
pendicitis were all 89%. However, the most spe-
cific biomarker for perforation was CRP/albumin 
(87.8%), followed by CRP (85.7%), M/L (63.3%) 
and appendiceal diameter (57.1%). Moreover, pa-
tients with CRP/albumin>7.1, CRP>32.7 mg/L, 
M/L>0.44 and appendiceal diameter>9.8 mm 
were most likely to have perforated acute appen-
dicitis (Tables II and III).

 

Discussion

Definitive diagnosis of acute appendicitis 
may be troublesome, thus unnecessary surgery 
has been reported in up to 20% of the patients14. 
Radiological investigations, such as ultrasonog-
raphy and CT, are successfully used in the differ-



Figure 1. Laboratory findings associated with appendiceal perforation. Increased CRP, CRP/albumin and M/L values were positively correlated, whereas lymphocyte count was 
negatively correlated with appendiceal perforation. 

8337

C-reactive protein/albumin ratio to predict perforation in appendicitis



M.E. Yuksel, N. Ozkan, E. Avci

8338

ential diagnosis of acute appendicitis. However, 
appendix may not be clearly detected in about 
half of the patients by ultrasonography. Further-
more, CT is not cost effective and causes radi-
ation exposure14. Therefore, novel biomarkers 
are needed both to diagnose acute appendicitis 
rapidly and to predict the severity of the disease. 
Novel biomarkers may faciliate the further eval-
uation of patients in order to choose the most ap-
propriate treatment option for the management of 
acute appendicitis. White blood cell count, CRP, 
bilirubin, procalcitonin, interleukin-6 (IL-6) and 
urinary serotonin have been suggested as bio-
markers for the detection of acute appendicitis 
with different sensitivity and specificity rates14. 
The rates for the prediction of perforation have 
been reported as 69%, 78%, 71%, 83% and 84% 
for WBC, CRP, bilirubin, procalcitonin and IL-6, 
respectively14. 

The MPV, platelet count, PDW and red 
blood cell distribution width have also been 

used to identify acute appendicitis15. Howev-
er, none of these biomarkers have been uni-
versally accepted as ideal for the diagnosis of 
acute appendicitis and for the prediction of 
appendiceal perforation14. For instance, nor-
mal serum levels of WBC and CRP have been 
reported in 39.8% of the patients with acute 
appendicitis16. Boshnak et al17 suggested that 
coexistence of high PDW level, high WBC and 
neutrophil counts indicated acute appendicitis 
whereas no correlation was found between 
acute appendicitis, MPV and RDW. Divergent 
results have been observed in studies16 about 
the use of increased inflammatory biomark-
ers in acute appendicitis. Liu et al15 suggest-
ed that platelet/lymphocyte count (P/L) was a 
good indicator of acute appendicitis and thus 
it might be used in patients before appendec-
tomy, especially during pregnancy. However, 
no association was detected between P/L and 
perforation. Moreover, Pehlivanli and Aydin18 

Figure 2. ROC curve for the diameter of appendix, CRP, CRP/albumin, M/L values in predicting appendiceal perforation. 
Diagonal segments are produced by ties. ROC: Receiver operating characteristic curve. The curves of CRP/albumin, CRP, 
appendiceal diameter, M/L values are visibly higher than the reference line, and thus they have diagnostic value in terms of 
the presence of perforation in patients with appendicitis. This finding is also statistically supported in the area under the curve 
table (Table II). CRP/albumin, CRP, appendiceal diameter and M/L are valuable variables and form a significantly better curve 
than the area under the reference line (gray line) (p <0.05). 
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reported that P/L and N/L were notable bio-
markers to differentiate acute appendicitis 
from perforated appendicitis. Similarly, Ha-
jibandeh et al19 suggested that N/L>8.8 could 
indicate complicated appendicitis and thus it 
could be used in pregnant patients and chil-
dren both to avoid CT and to select patients for 
surgical or conservative treatment. Further-
more, Beecher et al20 reported that N/L>5.47 
was an accurate marker to detect complicated 
acute appendicitis. Although not widely used, 
pentraxin-3, IL-6, IL-8 and TNF-α levels have 
also been associated with perforated appendi-
citis21,22. In addition, Eun et al23 reported that 
neutrophil-to-lymphocyte ratio had a moder-
ate predictive power for acute appendicitis to 
decide whether an imaging testing should be 
used when the physical examination findings 
were vague in pediatric patients.

Within this study, inflammatory markers, which 
were routinely examined when acute appendicitis 
was suspected, such as CRP and WBC were within 
normal limits in 15 (25.9%) patients and 6 (10.3%) 
patients with acute appendicitis, respectively. In 
addition, MPV, RDW-SD and PDW were recom-
mended to be used for the diagnosis of acute ap-
pendicitis. However, within this study, MPV and 
RDW-SD were normal in 53 (91.4%) patients and 
also PDW was normal in 56 (96.6%) patients with 
acute appendicitis.

Our results revealed that patients with perforat-
ed appendicitis had higher appendiceal diameter, 
CRP level, CRP/albumin and M/L compared to pa-
tients with non-perforated appendicitis. Moreover, 
patients with perforated appendicitis had lower 
lymphocyte count than those with no perforation. 
Therefore, we suggest that appendiceal diameter, 
CRP level, CRP/albumin, M/L and lymphocyte 
count can be used to predict perforation in patients 
with acute appendicitis. Especially patients with 

CRP/albumin>7.1, CRP>32.7 mg/L, M/L>0.44 
and appendiceal diameter>9.8 mm were most like-
ly to have perforated acute appendicitis.

Limitations
A limitation of the study was the lack of blood 

samples from a homogeneous patient group. A ho-
mogenous patient group with acute appendicitis 
should be reevaluated with CRP/albumin, CRP, 
M/L, appendiceal diameter and lymphocyte count 
to predict perforation. Furthermore, a prospec-
tive multi-center study with a larger sample size 
would provide more information about the appli-
cability of these formulas related to the prediction 
of appendiceal perforation. 

 

Conclusions

We suggest that the most specific inflam-
mation biomarker indicating perforated acute 
appendicitis is CRP/albumin. A CT scan may 
not be suitable for all cases such as patients 
who are pregnant and for those who have ra-
diocontrast allergy. Furthermore, CT may not 
be available in all hospitals and it may not be 
cost-effective to perform CT scan in all pa-
tients with the suspicion of acute perforated 
appendicitis. Therefore, CRP/albumin can be 
a good candidate to be used as an indicator of 
perforation in these circumstances. Immediate 
surgical intervention should be the preferred 
treatment option in patients with acute appen-
dicitis particularly with CRP/albumin>7.1, 
which would point out the increased risk of 
appendiceal perforation. 

These results will hopefully contribute to the 
medical literature about the biomarkers which can 
be performed easily and provide results rapidly, in 
order to prevent complications due to prolonged 

Table II. Area under the curve.

Variable n Area SE 95% CI p-value

Diameter of appendix 58 0.781 0.071 0.642-0.920 0.008
CRP 58 0.905 0.040 0.827-0.982 <0.001
CRP/ Albumin 58 0.912 0.038 0.837-0.986 <0.001
M/L 58 0.772 0.076 0.622-0.922 0.010

SE: Standard Error, CI: Confidence Interval. ROC analysis was performed to determine the cut-off points according to CRP/
albumin, CRP, appendiceal diameter and M/L values for the diagnosis of perforation in patients with appendicitis. The area under 
the curve in the ROC analysis were 0.912, 0.905, 0.781, 0.772, respectively, which were statistically significant (p<0.05).
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hospital stay of patients with acute appendicitis 
during the evaluation process.
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Table III. CRP/albumin, CRP, appendiceal diameter and M/L cut off values to predict the presence of perforation in patients with appendicitis.

Variables
Sensitivity

(%)
Specificity

(%)

Positive  
Predictive Value 

(%)

Negative 
Predictive Value 

(%)

Positive  
Likelihood 

Ratio

Negative  
Likelihood 

Ratio

Accuracy
(%)

CRP/albumin
6.5 100 81.6 47.4 100 5.4 0 82.7
6.6 89.0 81.6 47.1 97.6 4.8 0.1 82.7
6.7 89.0 83.7 50.0 97.6 5.5 0.1 84.5
6.9 89.0 85.7 53.3 97.7 6.2 0.1 86.2
7.1 89.0 87.8 57.1 97.7 7.3 0.1 87.9
8.0 77.8 87.8 53.8 95.6 6.4 0.1 86.2

CRP
26.1 100 77.6 45.0 100 4.5 0 81.0
27.9 89.0 77.6 42.1 97.4 4.0 0.1 79.3
28.3 89.0 79.6 44.4 97.5 4.4 0.1 81.0
30.3 89.0 81.6 47.1 97.6 4.8 0.1 82.7
32.3 89.0 83.7 50.0 97.6 5.5 0.1 84.5
32.7 89.0 85.7 53.3 97.7 6.2 0.1 86.2
33.3 77.8 85.7 50.0 95.5 5.4 0.3 84.5

Diameter 
8.8 100 36.7 22.5 100 1.6 0 46.6
9.3 89.0 53.1 25.8 96.3 1.9 0.2 58.6
9.8 89.0 57.1 27.6 96.6 2.1 0.2 62.1
10.5 55.6 77.6 31.2 90.5 2.5 0.6 74.1
M/L
0.33 100 38.8 22.5 100 1.6 0 46.5
0.34 89.0 40.8 23.1 100 1.5 0.2 48.2
0.36 89.0 44.9 22.9 95.7 1.6 0.2 51.7
0.38 89.0 47.1 22.9 95.7 1.7 0.2 51.7
0.39 89.0 55.1 23.5 95.8 1.9 0.1 53.4
0.40 89.0 57.1 26.7 96.4 2.1 0.1 60.3
0.41 89.0 59.2 27.6 96.6 2.2 0.1 62.0
0.43 89.0 61.2 29.6 96.8 2.3 0.1 65.5
0.44 89.0 63.3 29.6 96.8 2.4 0.1 65.5
0.48 66.7 63.3 25.0 91.2 1.4 0.5 63.7

As a result of the evaluation performed by ROC analysis, it was revealed that CRP/albumin, CRP, appendiceal diameter and 
M/L values had diagnostic value in predicting perforation in patients with appendicitis. Recommended cut-off values to predict 
appendiceal perforation are stated in Table III (p<0.05).
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