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Abstract

Introduction: Among the factors on which the long-term survival of patients with colorectal cancer depends, the
biological status at admission is essential and it is well reflected by a simple, routine analysis: The complete blood count
(CBC). The link between the values of the hemoleukogram parameters and the diagnosis of colorectal cancers, but also
between the changes in the hemoleukogram and the prognosis of patients with colorectal cancer is well documented in
the literature. The aim of this study is to show the link between CBC changes at admission and the survival of patients
with complicated colorectal cancer.

Patients and methods: We conducted a retrospective study that included 431 patients admitted and operated in
emergency for complicated colorectal cancer, in the Surgery Il Clinic of the Clinical Emergency County Hospital “St. Ap.
Andrei” from Galati between 2008-2017. We made statistical correlations between the 4 types of emergency operations
(external derivations, Hartmann, internal derivations and resections with anastomosis) and CBC changes, as well as a
survival analysis depending on the presence of these changes.

Results: The presence of anemia at admission is statistically significant correlated with the practice of emergency
colostomies and the presence of leukocytosis is correlated with Hartmann operations. In our study, only the anemia was
a negative prognostic factor for the long-term survival of patients with complicated colorectal cancer.

Conclusions: The complete blood count is a routine, simple, cost-effective laboratory test that can be a very useful tool
in assessing the prognosis of patients with complicated colorectal cancer.
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Introduction disseminations, type of surgery, need for reinterventions,
postoperative complications , histological type, tumor grad-
ing and staging [3,4]. Of all these factors, the biological status
at admission is essential and it is well reflected by a simple,
routine analysis: The complete blood count.

According to the data provided by the GLOBOCAN 2018
statistics, which sums up data from 185 countries, the col-
orectal cancer ranks 3™ in incidence globally (after lung and
breast cancer) and 2™ in mortality by cancer (after lung can-
cer) [2]. Despite the improvements in diagnosﬁc tools and Several studies have shown the link between the values of
screening options, a worrying percentage of patients still
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hemoleukogram parameters and the diagnosis of colorectal
cancers [5-7], but also between hemoleukogram changes and
the prognosis of patients with colorectal cancer [8].

The aim of this study is to show the link between CBC
changes at admission and the survival of patients with com-
plicated colorectal cancer.

Patients and Methods

We conducted a retrospective study that included 431 pa-
tients admitted and operated in emergency for complicated
colorectal cancer, in the Surgery Il Clinic of the Clinical Emer-
gency County Hospital “St. Ap. Andrei” from Galati between
2008-2017.

The patient data were collected from observation sheets,
surgical protocols and histopathological reports.

We analyzed the following paraclinical factors: Hemoglo-
bin, hematocrit, leukocyte and platelet values at admission.

We made statistical correlations between the 4 types of
emergency operations (external derivations, Hartmann, in-
ternal derivations and resections with anastomosis) and CBC
changes, as well as a survival analysis depending on the pre-
sence of these changes.
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Figure 1: Distribution of cases according to the presence of
anemia at admission.
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Figure 2: Distribution of cases according to the presence of
leukocytosis at admission.

Statistical analysis

The survival analysis was made from the time of diagnosis
until the time of death of patients or until the end of follow-
up in the study (01.10.2019).

As prognostic factors, survival curves were analyzed using
the Kaplan-Meier method and the analysis of statistical signi-
ficance was performed with the Log Rank (Mantel-Cox) and
Breslow (Generalized Wilcoxon) tests.

The mean and median for the survival time were calcula-
ted for estimating survival at 6, 12, 18, 24, 48, and 60 months.

The statistical analysis was performed using SPSS software
(version 23.0). Statistical conclusions were formulated using
as a statistically significant difference threshold the value p <
0.05 for all calculations performed.

Results

Of the patients included in the study, 299 (69.37%) were
anemic at admission. Of these, 107 required whole blood
transfusions or erythrocyte mass (Figure 1). According to the
reference interval of the laboratory of the Clinical Emergency
County Hospital from Galati, we considered anemia hemoglo-
bin values lower than 11 g/dl and hematocrit values lower
than 35%.

63 patients (14.61%) had leukocytosis at admission (a nu-
mber of leukocytes > 10000/ul) (Figure 2).

The statistical analysis regarding the correlation of the
types of operations performed with the laboratory analyzes
at admission revealed the following data: Statistically sig-
nificant difference between patients with anemia who un-
derwent colostomies, respectively Hartmann operations (p
value = 0.002115- Pearson test Chi-Square); statistically sig-
nificant difference between patients with anemia needing
transfusions at whom we practiced colostomies, respectively
internal derivations (p value = 0.018961- Pearson Chi-Square
test) (Table 1).

We also found significant differences in the correlation
of the type of emergency surgery with the presence of leu-
kocytosis at admission. Thus, in patients with leukocytosis at
admission, Hartmann-type interventions were preferred over
colostomies (p value = 0.000342- Pearson Chi-Square test)
(Table 1).

The survival analysis

The presence of anemia at admission (Table 2): Of the
260 patients with anemia at admission, 251 died and 9 (3.5%)
survived until 01.10.2019. Of the 131 patients without anemia
at admission, 128 died and 3 (2.3%) were alive by the end of
the study.

Comparing the survival on the 2 groups, there is a statis-
tically significant difference (test for the 2 curves: p value =
0.000006 Log Rank (Mantel-Cox)) (Table 3).

On the graph it can be seen that the 2 survival curves for
patients with anemia at admission and those without anemia
do not overlap (Figure 3).
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Table 1: Correlation of the type of surgery with laboratory data at the admission- statistical data processing.

Typeop=1 Typeop=2 Typeop=3 Typeop=4 P value

(N=179-41.5%) (N=134-31.1%) (N=29-6.7%) (N=89-20.9%) (test)
Anemia = yes 134/179 (74.9%) | 76/134 (56.7%) |22/29 (75.9%) | 67/89 (75.3%) 0.002115 (Pearson Chi-Square)
Anemia needing 55/179 (30.7%)  27/134(20.1%)  2/29 (6.9%) 23/89 (25.8%) 0.018961 (Pearson Chi-Square)
transfusions = yes
Leukocytosis = yes 13/179 (7.3%) 33/134 (24.6%)  4/29 (13.8%) 13/89 (14.6%) 0.000342 (Pearson Chi-Square)
Trombocytopenia =yes | 4/179 (2.2%) 5/134 (3.7%) 0/29 (0.0%) 0/89 (0.0%) 0.092185 (Likelihood Ratio)

Table 2: The presence of anemia at admission.

Case processing summary

Censored (survivors)
Anemia Total N N of events (deaths) N Percent
Yes 260 251 9 3.5%
No 131 128 3 2.3%
Overall 391 379 12 3.1%

Table 3: Comparing the survival on the 2 groups, there is a statistically significant difference (test for the 2 curves: p value = 0.000006 Log
Rank (Mantel-Cox)).

Overall comparisons

Chi-Square df Sig. (p value)
Log rank (Mantel-Cox) 20.432 1 0.000006
Breslow (Generalized Wilcoxon) 20.740 1 0.000005
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Figure 3: Survival curves Kaplan-Meier test according to the presence of anemia at admission.
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Table 4: Estimation of the mean and median survival based on the presence of anemia at admission.

Mean Median

Std. 95% Confidence interval Std. 95% Confidence interval
Anemia Estimate error Lower bound Upper bound Estimate  Error Lower bound Upper bound
Yes 17.124 0.819 15.518 18.730 12.000 0.465 11.089 12.911
No 25.151 1.455 22.300 28.002 18.000 3.179 11.769 24.231
Overall 19.815 0.754 18.338 21.293 14.000 0.616 12.792 15.208

Table 5: Correlation of anemia with the survival- Cox univariate survival regression.
95.0% Cl for Exp (B)
B SE Wald df Sig. Exp (B) Lower Upper
Anemia 0.240 0.055 18.778 1 0.000015 ' 1.272 1.141 1.418
Table 6: Survival depending on the presence of anemia at admission.
Survivors 6 months 12 months 18 months 24 months 36 months 60 months
Yes 88.8% 48.1% 28.5% 19.6% 10.9% 1.2%
No 93.1% 68.7%% 49.6% 45.8% 26.4% 2.5%
Table 7: The presence of severe anemia with preoperative transfusion requirements.
Case processing summary
N of events Censored (survivors)

Anemia-transfusion preop. Total N (deaths) N Percent
Yes 81 79 2 2.5%
No 310 300 10 3.2%
Overall 391 379 12 3.1%

Table 8: Comparing the survival on the 2 groups, no statistically significant difference is found (test for the 2 curves: p value = 0.921275 Log

Rank (Mantel-Cox)).

Overall comparisons

Chi-Square df Sig. (p value)
Log rank (Mantel-Cox) 0.010 1 0.921275
Breslow (Generalized Wilcoxon) 0.140 1 0.708304

The mean estimated survival time to death for patients
with anemia at admission is 17,124 and for patients without
anemia is 25,151. The median survival time for patients with
anemia is 12,000 and for patients without anemia is 18,000
(Table 4).

The risk of death for patients with anemia is: HR = 1,272,
95% Cl = (1,141, 1.418) (p value = 0.000015) (Table 5). So the
presence of anemia is a risk factor.

The percentages of patients surviving at various times (6
months, 12 months, etc.) are explicitly shown in Table 6. The
5-years survival of patients with anemia at admission is 1.2%,
while in patients without anemia, the 5-years survival is 2.5%.

The presence of severe anemia with preoperative trans-
fusion requirements (Table 7): Of the 81 patients with ane-
mia needing transfusions, 79 died and 2 (2.5%) survived un-

til 01.10.2019. Of the 310 patients without anemia needing
transfusions, 300 died and 10 (3.2%) were alive at the end of
the study.

Comparing the survival on the 2 groups, no statistically
significant difference is found (test for the 2 curves: p value =
0.921275 Log Rank (Mantel-Cox)) (Table 8).

The presence of leukocytosis at admission (Table 9): Of
the 46 patients with leukocytosis at admission, 45 died by
01.10.2019, and 1 (2.2%) survived. Of the 345 patients with-
out leukocytosis at admission, 334 died and 11 (3.2%) were
alive at the end of the study.

Comparing the survival on the 2 groups, we find a differ-
ence close to the limit of statistical significance (test for the
2 curves: p-value = 0.099868 Log Rank (Mantel-Cox)) (Table
10).
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Table 9: The presence of leukocytosis at admission.

Case processing summary

N of events
Leukocytosis Total N (deaths)
Yes 46 45
No 345 334
Overall 391 379

Censored (survivors)

N Percent
1 2.2%
11 3.2%
12 3.1%

Table 10: Comparing the survival on the 2 groups, we find a difference close to the limit of statistical significance (test for the 2 curves: p

value = 0.099868 Log Rank (Mantel-Cox)).

Overall comparisons

Chi-square df Sig. (p value)
Log rank (Mantel-Cox) 2.708 1 0.099868
Breslow (Generalized Wilcoxon) 1.673 1 0.195827

Table 11: The presence of thrombocytopenia at admission.

Case Processing Summary

N of Events Censored (survivors)
Thrombocytopenia Total N (deaths) N Percent
Yes 6 6 0 0.0%
No 385 373 12 3.1%
Overall 391 379 12 3.1%

Table 12: Comparing the survival on the 2 groups, no statistically significant difference is found (test for the 2 curves: p value = 0.106936 Log

Rank (Mantel-Cox)).

Overall Comparisons

Chi-Square df Sig. (p value)
Log rank (Mantel-Cox) 2.599 1 0.106936
Breslow (Generalized Wilcoxon) 1.162 1 0.280962

The presence of thrombocytopenia at admission (Table
11): Of the 6 patients with thrombocytopenia at admission,
none survived until 01.10.2019. Of the 385 patients without
thrombocytopenia, 373 died and 12 (3.1%) were alive at the
end of the study.

Comparing the survival on the 2 groups, no statistically
significant difference is found (test for the 2 curves: p value =
0.106936 Log Rank (Mantel-Cox)) (Table 12).

Discussions

There are numerous studies in the literature evaluating
the link between changes in complete blood count results
and the survival of colorectal cancer patients, but few include
patients operated in emergency.

In this study, in which we included only patients with com-
plicated colorectal tumors, we showed that anemia is a risk
factor and for the other parameters no statistical significance
was obtained.

We showed that the presence of anemia at admission
correlates well with the practice of colostomes in emergency
and the presence of leukocytosis correlates with Hartmann

operations. In our study, only the anemia was a negative pro-
gnostic factor for the long-term survival of patients with com-
plicated colorectal cancer.

The anemia is very common in patients with colorectal
cancer, as shown by most studies [9-13]. A recent study, pu-
blished in Brazil, shows that the anemia is a risk factor for
patients with colorectal cancer operated in emergency, as in
our study, and anemia with transfusion requirements was an
independent risk factor [14], a correlation which we did not
find.

The leukocytosis, a faithful sign of the presence of inflam-
mation and/or infection, has been associated with the prac-
tice of Hartmann surgery in other studies [15,16], as in our
study.

Some recent studies indicate the leukocytosis as a pro-
gnostic factor for colorectal cancer patients [17], which we
did not find in our study.

Some authors found a shorter survival in patients with
complicated colorectal cancer with preoperative thrombocy-
tosis [18], a correlation that we did not find in our study.
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Conclusions

We obtained statistically significant results in correlating

colostomies with the presence of anemia at admission and
correlating Hartmann operations with the presence of leu-
kocytosis at admission.

The anemia turned out to be a paraclinical prognostic

factor for patients with complicated colorectal cancer. The
complete blood count is a routine, simple, cost-effective la-
boratory test that can be a very useful tool in assessing the
prognosis of patients with complicated colorectal cancer.
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