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Diagnostic and prognostic significance of
inflammatory parameters in acute diverticulitis:
A retrospective cohort study
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ABSTRACT

BACKGROUND: The optimum biochemical or hematological marker to determine diagnosis and severity of acute diverticulitis has
not been established. Ve aimed to compare the utility of hematological parameters in the diagnosis and severity of acute diverticulitis.

METHODS: Sixty-nine patients in diverticular disease (acute diverticulitis and diverticulosis subgroups) and 36 patients in control
group were included in the study. The biochemical analysis performed at the time of diagnosis included white blood cell, mean platelet
volume, neutrophil count, platelet count (PLT), C-reactive protein, and calculation of neutrophil count/lymphocyte and PLT/lympho-
cyte ratios. Patients in the diverticulitis group were divided into four stages according to the Hinchey classification based on abdominal
CT findings.

RESULTS: The mean platelet-lymphocyte ratio in the diverticulitis and diverticulosis groups was significantly lower than that in the
control group (p<0.05). The best sensitivity and specificity values to distinguish acute diverticulitis and diverticulosis were 63.64% and
72.22% for the neutrophil-lymphocyte ratio (NLR) at a cutoff value of 2.78 and above and 30.30% and 86.1 1% for the platelet-lympho-
cyte ratio at a cutoff value of 87.46 and above. The diagnostic accuracy rates to distinguish between the diverticulitis and the control
groups that the best sensitivity and specificity values were found to be NLR at a cutoff value of 11.55 and above and 100% and 100%
for the platelet-lymphocyte ratio at a cutoff value of 12.28 and above. The NLR values were significantly lower in patients with Hinchey
Stage | disease than those in patients with Stages 2 and 3 disease (respectively, p=0.003 and p=0.006).

CONCLUSION: NLR and platelet-lymphocyte ratio can serve as useful biomarkers for the differential diagnosis and severity in acute
diverticulitis.
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the patients and concerns regarding radiation exposure, the
use of imaging is curtailed, as it is believed that there will be
no effect on the treatment decision.l! Unfortunately, clini-

INTRODUCTION

Diverticular disease of the colon (DDC) is a common dis-

ease in Western societies and is increasing in incidence.
121 Although most patients with DDC are asymptomatic,
10-25% of these patients may have acute diverticulitis and
other complications such as abscess, fistula, and perforation.
Bl Colonoscopy is used to diagnose DDC, but computed to-
mography (CT) is used for both the diagnosis and the staging
of the disease after clinical evaluation of acute diverticulitis.
%1 Because of acute diverticulitis is uncomplicated in 90% of

cal evaluation alone is insufficient for an accurate diagnosis.
Therefore, clinical diagnosis should be supported by addition-
al tests. The optimum biochemical or hematological marker
to determine disease severity in the diagnosis of diverticular
disease or acute diverticulitis has not been established.

The neutrophil-lymphocyte ratio (NLR) is a useful index
for differential diagnosis or prognostic prediction of diseas-
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es, because it is easily calculated and is known to provide
information about inflammatory activity.”''! White blood
cell count (WBC) and C-reactive protein (CRP) values have
been suggested to help distinguish between complicated and
uncomplicated acute diverticulitis.l'>'"] However, the use of
laboratory results for diagnosis of DDC has not been a focus
of research. The role of the NLR in the diagnosis of acute
diverticulitis has been evaluated in only two studies.['>'®]

In this study, we aimed to compare the utility of hematolog-
ical parameters in the diagnosis of DDC and the prediction
of the disease course and to determine additional parameters
that might aid in the diagnosis.

MATERIALS AND METHODS

Study Plan and Patient Groups

Local ethics committee approval (approval number 2019/06)
was obtained for the study, which was performed retro-
spectively. Patients diagnosed with diverticulosis and acute
diverticulitis who were treated and followed up at a tertiary
university hospital between January |, 2014, and December
31, 2019, were included in the study. A control group was
formed from healthy individuals with no inflammatory pa-
thology who applied to the outpatient clinic for a check-up
program and referred with non-specific abdominal pain to
general surgery clinic. Patient data were accessed from the
archive files in the hospital automated system. The diagnosis
of diverticulosis was based on colonoscopic imaging results,
whereas the diagnosis of diverticulitis was based on abdom-
inal CT reports. Patients in the diverticulitis group were di-
vided into four stages according to the Hinchey classification
based on abdominal CT findings.['”) The biochemical analysis
performed at the time of diagnosis included WBC (10°/L),
mean platelet volume (MPV, f L), platelet count (PLT, 10°/L),
and CRP (mg/dL) values and calculation of neutrophil count/
lymphocyte count (NLR) and platelet count/lymphocyte
count (PLR) ratios. All of the samples for the biochemical
analysis were taken before antibiotic treatment. In addition,
the need for surgery, length of the hospital stay, and com-
plication data for the patients hospitalized for diverticulitis
were recorded.

Statistical Analysis

Data were analyzed by SPSS (Windows 22.0) packet program.
Numerical variables were given as mean * standard deviation
and Student’s t-test was used to compare the means of two
independent groups. Non-continuous variables were com-
pared using the Chi-square test. Receiver operating charac-
teristic (ROC) curve analysis was used to detect the optimal
cutoff levels for the MPV, WBC, CRP, NLR, and PLR. Speci-
ficity, sensitivity, positive predictive value, negative predictive
value, and area under the curve (AUC) were calculated for
all markers and ratios. In addition, Youden’s index (YI) was
calculated to optimize the overall accuracy.

RESULTS

There were 33 patients in the diverticulitis group, 36 patients
in the diverticulosis group, and 36 patients in the control
group. There were no significant differences in age and gen-
der among the three groups (p>0.05). The demographic data
of the groups are given in Table I. In the diverticulitis group,
19 patients (57.6%) with diverticulitis required hospitalization
and the average length of hospitalization was 2.27+2.24 days.
The number of patients with diverticulitis who required sur-
gery was 7 (21.2%). Cecal diverticulitis was observed in two
patients and bladder fistula was seen in two patients. One pa-
tient who had Hinchey Stage 3 was dead during the pre-oper-
ative period. There were no hospitalizations or complications
in the diverticulosis and control groups (Table I).

The distribution of the laboratory parameters among the
groups is given in Table 2. There was a statistically signifi-
cant difference between the diverticulitis group and the other
two groups for the mean WBC (p=0.001 compared to the
diverticulosis group and p=0.004 compared to the control
group). There was also a statistically significant difference be-
tween the diverticulitis group and the other two groups for
the mean CRP (p<0.001 compared to the other groups). In
addition, the mean CRP in the diverticulosis group was signifi-
cantly greater than that in the control group (p<0.001). The
mean MPV in the control group was significantly greater than
those in the other two groups (p<0.001). The mean NLR in
the diverticulosis group was significantly lower than those in

Table I. The demographic data of all groups
Diverticulitis group Diverticulosis group Control group p
(n=33) (n=36) (n=36)

Average age (years) 55.97+16.42 58.64+14.75 51.16+12.62 0.426
Gender (female/male), n 18/15 20/16 15/21 0.342
Mean Hinchey’s Score 1.61+0.86 0 0

Hospitalization required, n (%) 19 (57.6) 0 0

Duration of hospitalization (days) 2.27+2.24 0 0

Operation required, n (%) 7(21.2) 0 0
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the other two groups (p=0.009 compared to the diverticuli-
tis group and p=0.002 compared to the control group). The
mean PLR in the diverticulitis and diverticulosis groups was
significantly lower than that in the control group (p=0.006 for
the diverticulitis and p=0.002 for the diverticulosis groups,
Table 2).

The diagnostic accuracy rates of the various laboratory pa-
rameters to distinguish between the diverticulitis and diver-
ticulosis groups are given in Table 3 and Figure |. The best
sensitivity and specificity values were 66.67% and 77.78% for
the WBC at a cutoff value of 9450 and above, 81.82% and
83.33% for the CRP at a cutoff value of 3 and above, 84.85%
and 30.56% for the MPV at a cutoff value of 8.16 and above,
63.64% and 72.22% for the NLR at a cutoff value of 2.78 and
above, and 30.30% and 86.1 1% for the PLR at a cutoff value of

Table 2. Laboratory data for all groups

87.46 and above. According to the ROC curve, the AUC val-
ues for the same parameters were found to be 0.730, 0.793,
0.561, 0.682, and 0.516, respectively (Fig. I).

The diagnostic accuracy rates to distinguish between the di-
verticulitis and the control groups for the same parameters
are given in Table 4 and Figure 2. The best sensitivity and
specificity values were found to be 66.67% and 72.22% for the
WABC at a cutoff value of 9390 and above (YI: 0.389), 90.91%
and 97.22% for the CRP at a cutoff value of I.| and above
(Y1: 0.881), 69.70% and 91.67% for the MPV at a cutoff value
of 7.88 and above (YI: 0.707), 100% and 0% for the NLR at a
cutoff value of 11.55 and above, and 100% and 100% for the
PLR at a cutoff value of 12.28 and above (YI: I). According
to the ROC curve, the AUC values of the same parameters
were 0.702, 0.926, 0.843, 1.000, and 1.000, respectively.

Diverticulitis group (n=33)

Diverticulosis group Control group (n=36)

White blood cell count (x 107/L)

C-reactive protein (mg/dL)

10491.5243633.16™#
16 (0-214.38)
7.35+1.24
3.11 (1.44-11.55)
103.80 (57.18-298.05)

Mean platelet volume (fL)
Neutrophil-lymphocyte ratio

Platelet-lymphocyte ratio

9813.61£7710.71 8366.11£2046.95
2 (0.1-40.27)¢ 0.30 (0-2.10)
7.68+1.36 8.81+0.88¢

199 (0.93-10.26)6
109.99 (72.54-383.33)

3.28 (1.38-12.28)
152.44 (69.17—414.47)5¥

'p=0.001 versus diverticulosis group, #p=0.004 versus control group, **p<0.00| versus other groups, p<0.00| versus control group, €p<0.001 versus other groups,

“p=0.009 versus diverticulitis group, ’p=0.002 versus control group, ‘p=0.006 versus diverticulitis group, ¥p=0.002 versus Diverticulosis group.

Table 3.
diverticulosis (%)

Overall accuracies afforded by the laboratory parameters used to distinguish patients with diverticulitis from patients with

Sensitivity Specificity PPV NPV Cut-off Youden’s Index
White blood cell count 66.67 77.78 73.30 71.80 9450 0.445
C-reactive protein 81.82 83.33 81.80 83.33 3 0.652
Mean platelet volume 84.85 30.56 52.80 68.80 8.16 0.154
Neutrophil-lymphocyte ratio 63.64 72.22 67.70 68.40 2.78 0.359
Platelet-lymphocyte ratio 30.30 86.11 66.70 57.40 87.46 0.164

NPV: Negative predictive value; PPV: Positive predictive value.

Table 4.

Overall accuracies afforded by laboratory parameters used to distinguish patients with diverticulitis from control subjects (%)

Sensitivity Specificity PPV NPV Cut-off Youden’s Index
White blood cell count 66.67 72.22 68.80 70.30 9390 0.389
C-reactive protein 90.91 97.22 96.80 92.10 I.1 0.881
Mean platelet volume 69.70 91.67 88.50 76.70 7.88 0.707
Neutrophil-lymphocyte ratio 100 0 100 100 11.55 0
Platelet-lymphocyte ratio 100 100 100 100 12.28 1.000

NPV: Negative predictive value; PPV: Positive predictive value.
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Figure 1. The diagnostic accuracy rates of the various laboratory
parameters to distinguish between the diverticulitis and diverticu-
losis groups.

The distribution of laboratory parameters according to
Hinchey’s stage in the diverticulitis group is given in Table
5. There were no significant differences among the various
stages for WBC, CRP, and MPV values. The NLR values were
significantly lower in patients with Hinchey Stage | disease
than those in patients with Stages 2 and 3 disease (p=0.003
compared to Stage 2 and p=0.006 compared to Stage 3). The
PLR values were significantly lower in patients with Hinchey
Stage | disease than those in patients with Stage 2 disease
(p=0.026).

DISCUSSION

In this study, we investigated the utility of complete blood
count and inflammatory parameters in the differential diag-
nosis of diverticulosis and diverticulitis and to determine the
prognosis of diverticulitis. We found that in addition to CRP
and MPV, the NLR and PLR can be used as diagnostic markers
to differentiate between diverticulosis and acute diverticulitis.

Table 5.

Figure 2. The diagnostic accuracy rates of the various laborato-
ry parameters to distinguish between the diverticulitis and control
groups.

The NLR is a simple biomarker of inflammation. The total
leukocyte and neutrophil counts have historically been used
as markers of infection. During inflammation, the neutrophil
count increases while the lymphocyte count decreases de-
pending on the neurohormonal mechanisms involved. There-
fore, the NLR accurately indicates the underlying inflamma-
tory process.'®'8!"] The benefit of the NLR was previously
investigated in various diseases such as malignancies, coro-
nary artery disease, acute appendicitis, acute cholecystitis,
acute pancreatitis, and community-acquired infections.!'®!
Kahramanca et al.?® found that the pre-operative NLR was a
useful parameter to aid in the diagnosis of acute appendicitis
and to differentiate between simple and complicated appen-
dicitis. In their study, Reynolds et al.'¥! demonstrated that
the NLR was a predictive value for surgical intervention in
acute diverticulitis. Our study presents new data comparing
the accuracy of the NLR with those of other biomarkers in
DDC patients. It was determined that the sensitivity (100%)

The distribution of laboratory parameters according to Hinchey’s stage

Hinchey’s stage

Stage | Stage 2 Stage 3 Stage 4
White blood cell count (x10%/L) 9.65 (5.76-13.9) 11.6 (8.86—15.5) 9.98 (2.13-19.9) 18.4 (18.4-18.4)
C-reactive protein (mg/dL) 7.94 (0-52.2) 13.6 (0.02-8I.1) 29.23 (4.43-9.90) 22.6 (22.6-22.6)
Mean platelet volume (fL) 7.40x1.13 7.17x1.05 7.62+1.99 11.55£0
Neutrophil-lymphocyte ratio 2.32 (1.44-3.79)"* 5.77 (2.04-6.87) 3.62 (3.08-10.49) 11.55 (11.55-11.55)

Platelet-lymphocyte ratio 95.69 (57.18-203.67)“

163.41 (78.57-298.05)

151.53 (66.50-216.33)  190.14 (190.14-190.14)

"p=0.003 versus stage 2, #p=0.006 versus stage 3, p=0.026 versus stage 2.
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of the NLR was very high in the diagnosis of acute diverticuli-
tis. However, the sensitivity (63.64%) and specificity (72.22%)
and AUC (0.682) of the NLR were low in distinguishing be-
tween diverticulitis and diverticulosis.

As expected, the WBC and CRP values were significantly high-
er in patients with acute diverticulitis than those in the oth-
er groups. Hogan et al.l' showed that inflammatory markers
such as the CRP and WBC were useful in the differential di-
agnosis of complicated and uncomplicated diverticulitis when
they were combined with radiological evaluations. In some
studies, CRP was reported to be a strong marker to distin-
guish complicated diverticulitis.?'! However, in our study, it
was found that the WBC and CRP were not useful for distin-
guishing complicated diverticulitis and making the decision for
surgical intervention in patients with diverticulitis. Interesting-
ly, the CRP value was significantly higher in the diverticulosis
group than that in the control group. In addition, the CRP
was a superior inflammatory marker to WBC in distinguish-
ing acute diverticulitis from diverticulosis; its sensitivity was
81.82%, specificity was 83.33%, and the AUC was 0.7793.

The MPV is an indicator of platelet function and activation
that can be easily measured in a routine complete blood
count. The MPV has been frequently used in the diagnosis
of inflammatory diseases such as acute appendicitis.[?2%%] Al-
bayrak et al.?1 found that the MPV levels were significantly
lower in patients with acute appendicitis compared to those
in the control group. In another study in children with acute
appendicitis, Tanrikulu et al.*®! obtained similar results. There
are no studies in the literature evaluating the MPV in diver-
ticulitis. In our study, the MPV values were found to be lower
in the DDC patients compared to those in the control group,
proving for the Ist time that the MPV decreased in both
acute diverticulitis and diverticulosis. Although the MPV had a
high sensitivity (84.85%) in differentiating patients with acute
diverticulitis from patients with diverticulosis, the MPV had a
low sensitivity (70%) in distinguishing patients with diverticu-
litis from the control group patients. The MPV was found to
be a strong marker for distinguishing healthy patients (speci-
ficity 91.6%). The MPV had no ability to distinguish diverticu-
litis complications (p>0.05, Table 5).

The PLR, similar to the NLR, has recently become increasing-
ly popular as a prognostic indicator of inflammation in inflam-
matory and immunologically based diseases.?*?8 |n our study,
the PLR decreased significantly in patients with diverticular
disease. Although the PLR value had high sensitivity in dif-
ferentiating patients with diverticulitis from control patients
(100%), its sensitivity in distinguishing patients with divertic-
ulosis from diverticulitis was low (30.3%).

Conclusion

Because inflammatory markers obtained from the complete
blood count can be easily measured without additional costs,

Ulus Travma Acil Cerrahi Derg, May 2021, Vol. 27, No. 3

they can serve as useful biomarkers for the differential diag-
nosis of diverticulosis and diverticulitis and to determine the
prognosis in diverticulitis patients when used in addition to
other tests.
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ORIJINAL CALISMA - OZET

Akut divertikiilitte enflamatuvar parametrelerin tanisal ve prognostik 6nemi:
Geriye doniik kohort ¢aligmas:

Dr. Siileyman Kargin, Dr. Yusuf Tanrikulu

KTO Karatay Universitesi Tip Fakiiltesi, Genel Cerrahi Anabilim Dali, Konya

AMAC: Akut divertikiilit tanisi ve siddetinin belirlenmesinde optimum biyokimyasal veya hematolojik belirte¢ henliz belirlenememistir. Bu galisma-
da, akut divertikilit tanisinda ve hastaligin siddetinde nétrofil-lenfosit orani gibi hematolojik parametrelerin etkinliginin karsilastiriimasini amagladik.
GEREC VE YONTEM: Divertikiiler hastalik tanisi alan 69 hasta (akut divertikiilit ve divertikiiloz alt gruplari) ve kontrol grubunda 36 hasta alis-
maya dahil edildi. Tani aninda yapilan biyokimyasal analizler arasinda beyaz kiire sayisi, ortalama trombosit hacmi, nétrofil sayisi, trombosit sayisi
ve C-reaktif protein degerleri calismaya alindi. Nétrofil-lenfosit orani ve trombosit-lenfosit orani hesaplandi. Akut divertikdilit grubunda abdominal
tomografi bulgularina dayali Hinchey siniflamasina gére dort gruba ayrildi.

BULGULAR: Akut divertikiilit ve divertikiilozis gruplarindaki ortalama trombosit-lenfosit orani, kontrol grubuna gére anlamli olarak daha dustkti
(p<0.05). Akut divertikdlit ve divertikilozis ayriminda en iyi duyarlilik ve 6zgtillik degerleri notrofil-lenfosit orani 2.78 ve tzeri igin kestirim (cut-off)
degerinde %63.64 ve %72.22 ve trombosit-lenfosit orani 87.46 ve Uzeri igin kestirim degerinde %30.30 ve %86.1 | olarak bulundu. Akut divertikdilit
ve kontrol grubu ayriminda en iyi duyarlilik ve 6zgiilliik degerleri, notrofil-lenfosit orani | .55 ve lizeri kestirim degerinde sirasiyla %100 ve %0 iken
trombosit-lenfosit orani 12.28 ve Ulzeri kestirim degerinde ise sirasiyla %100 ve %100 olarak tespit edildi. N&trofil-lenfosit orani Hinchey evre |'de
evre 2 ve 3’e gore anlamli derecede dustkty (sirasiyla, p=0.003, p=0.006).

TARTISMA: Nétrofil-lenfosit orani ve trombosit-lenfosit orani gibi hematolojik parametreler divertikiiloz ve divertikiilitin ayirici tanisi ve divertiki-
litte prognozu belirlemek igin yararl biyomarker olarak kullanilabilir.

Anahtar sozclkler: Akut divertikdlit; divertikilozis; ndtrofil-lenfosit orani; trombosit-lenfosit orani.
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