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Abstract

Colorectal cancer and diabetes mellitus represent a major public health issue, first, by the number of new cases
which are at an alarming rate. Secondly, by the negative effect over the quality of life, socio-economic status and
lifespan, representing high morbidity and mortality causes. Diabetes Mellitus is the disease of the century with a
global prevalence (standardised-age) which doubled since 1980, rising from 4.7% to 8.5% in adult population. In
2012, the estimated number of fatalities caused by diabetes mellitus and other related complications were at 3.7
million, out of which 43% were patients under the age of 70. Neoplasia represents the second cause of death, after
cardiovascular disease. Colorectal cancer (CRC) ranks the 3 regarding the global neoplasia incidence (10.2%) and
the second regarding the mortality (9.5% of all cancer deaths). Colorectal cancer screening refers to the periodic
evaluation of asymptomatic patients at risk of developing this neoplasia. Colorectal cancer has a number of peculi-
arities that make it ideal for screening. Since the end of the 19™ century, the suspicion has been raised that diabetes
mellitus has been involved, through directly etiological mechanisms, in carcinogenesis (breast, endometrium, co-
lorectal, pancreas, liver, non-Hodgkin lymphoma). At the moment, there is already a consensus in the literature on
the role of diabetes as an independent risk factor for colorectal cancer. However, despite the existence of numerous
experimental evidence, epidemiological studies and meta-analyses, there is currently no adaptation of colorectal
cancer screening for these patients. Material and method: Prospective case-control study conducted over a 2-year
period including a number of 442 patients presented at ,Dr. | Cantacuzino” Clinical Hospital, asymptomatic, who
underwent lower digestive endoscopies in order to assess and define using anamnestic, clinical and paraclinical
criteria, the profile of the patient with type Il diabetes mellitus that should be given an endoscopic examination
because diagnosing precursor lesions or even CRC is likely probable. Results: In the analyzed group, statistically
significant correlations (p<0.05) were recorded between positive colonoscopy results (defined as precursor lesions
— polyps- or tumors) and certain clinical characteristics (age, sex, BMI, duration of diabetes, type of antidiabetic
treatment) and also paraclinical (reactive C protein and glycated hemoglobin). Conclusions: Criteria of patients with
type Il diabetes who have the maximum probability of developing colorectal cancer have been outlined. Thus this
patient is more likely male, with a BMI > 25, aged over 60 years, with an unbalanced diabetes mellitus counted by
HbATc > 7 mg/dL, with over 5 years of diabetes evolution, in treatment with insulin most likely or combined insulin
with oral antidiabetics and with an inflammatory biological profile expressed by PCR> 2 mg/dL threshold values.
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Rezumat

Cancerul colorectal si diabetul zaharat constituie o problema de sénatate publica majora prin numarul alarmant de
cazuri noi, impactul negativ pe care il au asupra duratei si calitatii vietii si impactul socio-economic, reprezentand
separat cauze de morbiditate si mortalitate majore, iar in asociere cu riscuri exponential marite. Diabetul zaharat
reprezintd boala secolului cu o prevalenta globala (varsta-standardizata) ce aproape s-a dublat din 1980, crescand
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de la 4,7% la 8,5% (2014) la populatia adultd. Numarul deceselor datorate diabetului zaharat si complicatiilor aces-
tuia era estimatin 2012 la 3,7 milioane, iar 43% dintre acestea la pacienti sub 70 de ani. A doua cauza de mortalitate,
dupa bolile cardiovasculare este reprezentata de neoplazii. Cancerul colorectal (CCR) se incadreaza pe locul al 3
lea in ceea ce priveste incidenta globalad in rindul neoplaziilor (10.2%) si pe locul al doilea in ceea ce priveste morta-
litatea (9,5% din totalul deceselor prin cancer). Screeningul cancerului colorectal se referd la evaluarea periodica a
pacientilor asimptomatici cu risc de a dezvolta aceasta neoplazie. Cancerul colorectal are o serie de particularitati
care 1l fac ideal pentru screening. Inca de la sfarsitul secolului al XIX lea s-a ridicat suspiciunea ca diabetul zaharat
tip Il ar fi implicat, prin mecanisme direct etiologice, in carcinogeneza (san, endometru, colorectal, pancreas, ficat,
limfom nonHodgkin). Tn momentul de fat4, existd deja un consens in literatura de specialitate privitor la rolul dia-
betului zaharat tip Il ca factor de risc independent in cancerul colorectal. Ins&, in pofida existentei a numeroase do-
vezi experimentale, studii epidemiologice si metaanalize, nu exista la momentul actual o adaptare a screeningului
pentru cancerul colorectal la acesti pacienti. Material si metoda: Studiu prospectiv de tip caz control desfasurat pe
0 perioada de 2 ani ce include un numar de 442 de subiecti prezentati la Spitalul Clinic ,Dr. | Cantacuzino”, asimpto-
matici la care s-au efectuat endoscopii digestive inferioare cu scopul de a evalua in ce masura poate fi definit prin
criterii anamnestice, clinice si paraclinice profilul pacientului cu DZ tip Il care ar trebui indrumat catre un examen
colonoscopic intrucat diagnosticul unor leziuni precursoare sau chiar a CCR este probabil. Rezultate: in cadrul lotu-
lui analizat s-au pus in evidenta corelatii semnificative statistic (p<0,05) intre rezultatele pozitive ale colonoscopiei
(definite ca leziuni precursoare-polipi sau formatiuni tumorale) si anumite caracteristici clinice (varsta, sex, IMC,
durata evolutiei diabetului zaharat, tipul de tratament antidiabetic) cat si paraclinice (valorile proteinei C reactive si
ale hemoglobinei glicate). Concluzii: S-a realizat conturarea unor criterii asociate pacientului cu DZ tip Il care are o
probabilitate maxima de a dezvolta cancer colorectal. Astfel acest pacient este mai probabil de sex masculin, cu un
IMC > 25, in varsta de peste 60 de ani, cu un diabet zaharat dezechilibrat contorizat prin valori ale HbAlc > 7 mg/
dL Tn evolutie de peste 5 ani, in tratament cu insulind cel mai probabil sau combinat insulind cu ADO si cu un profil
biologic inflamator exprimat prin valori prag ale PCR> 2 mg/dL.

Cuvinte cheie: diabet zaharat, cancer colorectal, screening.

INTRODUCTION - CURRENT
SITUATION

Globally, 422 million adults had diabetes in 2014, com-
pared to 108 million in 1980. The overall prevalence
(standardized age) of diabetes has almost doubled since
1980, increasing from 4.7% to 8.5% in the adult popu-
lation. This reflects an increase in associated risk factors
such as overweight or obesity. Over the past decade, the
prevalence of diabetes has increased more rapidly in
low and medium developed countries than in well-de-
veloped countries. Diabetes caused 3.7 million deaths
in 2012. 43% of these deaths occur in patients under
70 years of age. Most people with diabetes are affected
by type II diabetes. This fact occurred almost mostly in
adults, but in recent decades it has also appeared more
frequently in children’.

In Romania, the prevalence of diabetes is over 13%
in the population aged 20-79 years. According to data
published by the Ministry of Health (National Study
on the Prevalence of Diabetes), in 2017 there were 1
785 300 cases of diabetes in adults aged 20 to 79 years
in Romania. In 2018, 860.558 patients with diabetes

received treatment under the National Diabetes Pro-
gram, and in the first half of 2019, the number was
821.587. It is considered that for each newly diagnosed
diabetic patient there are 1-2 cases of undiagnosed di-
abetic people. According to CNAS between 2006 and
2016, the number of people who had diabetes treat-
ments doubled and the costs increased 6 times®®.

The second leading cause of mortality after cardio-
vascular disease is neoplasia. Colorectal cancer (CRC)
ranks 3rd in the global incidence of neoplasia (10.2%)
and second in mortality (9.5% of all cancer deaths).
In the global hierarchy of cancers, in terms of inci-
dence, colorectal cancer occupies the 3™ place in men
(1.026.215 cases, 10.9% of the total), after lung and
prostate cancer and 2nd in women (82.303 cases, 9.5%
of the total) after breast cancer (Figure 1)*.

It is estimated that about 1.4 million new cases are
diagnosed each year. 55% of cases occur in more deve-
loped countries. There is a wide geographical variation
globally, and geographical patterns are very similar for
both sexes. Incidence rates range from up to 10 times
for both sexes, with the highest estimated rates in Aus-
tralia/New Zealand (36.7 per 100.000), and the lowest
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Estimated number of new cases in 2018, worldwide, both sexes, all ages

Lung
590 676 [11.6%)

Other cancers
50 1o )

Colometum
1843 500 (30%)

Prostate
120106 .19

203 o )

Desophagus

Liver
oM a7 4L om0 )

Total : 18 078 957

Figure 1. Global incidence rates for both sexes*.

in East and Central Asia (4.9 per 100.000) (Figure 2).
Less than 3% of cases occur in people under 40 years

of age; incidence increases rapidly over 45 years and
doubles with each decade of life*.
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Figure 2. Estimated standardised rates age related Per 100.000 in-
habitants globally*.
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Figure 4. Incidence and mortality rates in Romania for both sexes*.
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Figure 3. Global mortality rates for both sexes*.

In terms of overall cancer mortality, colorectal neo-
plasia ranks 2" after bronchopulmonary cancer, with
880.792 deaths representing 9.2% of all cancer deaths
(Figure 3).52% of these deaths occur in less developed
countries, reflecting a much lower survival rate in these
countries. There is less geographical variability in mor-
tality rates (6 times for men and 4 times for women),
with the highest estimated mortality rate for both se-
xes in Central and Eastern Europe (20.3 in 100.000
men and 11.7 for 100.000 women), while the lowest
mortality rate is recorded in West Africa (3.5 and 3
respectively) (Figure 3)*.

In Romania, in 2018 the incidence of colorectal can-
cer was placed second both for males and female sexes
(14.4% and 11.9% respectively). Regarding the morta-
lity rates, CRC ranks second after bronchopulmonary
cancer with a mortality rate of 12.4% (Figure 4)*.

Estimated number of deaths in 2018, Romania, both sexes, all ages
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SCREENING

Colorectal cancer screening refers to the periodic eva-
luation of asymptomatic patients at risk of developing
this neoplasia. Colorectal cancer has a number of pecu-
liarities that make it ideal for screening: it is a common
condition with fatal development if it is not diagnosed
and treated in the early stages; it develops from well-
defined precursor lesions, colorectal adenomas, whose
excision prevents the development of cancer; it pro-
gresses slowly from the early surgically curable stages to
the advanced and metastatic stages; the screening tests
used are cost-effective and widely accessible”%17-2,

A 2017 study of the U.S. population shows that co-
lorectal cancer mortality rates declined progressively
from 2004 to 2013 by about 2.7% per year. Improve-
ment due to detection and excision of colonic polyps,
CRC diagnosed at an early stage, more effective ad-
juvant treatment and intervention on modifiable risk
factors (diet, lifestyle, physical exercise and smoking).
A microsimulation model (MISCAN-Colon) sugges-
ts that screening may be attributed to approximately
53% of the reduction rate observed in colorectal can-
cer mortality. A study of temporal trends in colorectal
cancer related to incidence and screening rates in the
U.S. reported that approximately 250,000 to 500,000
cases could have been prevented between 1987-2010,
along with their early detection®2 This decrease was
attributed to the recognition of risk factors and thus
the limitation of exposure to them as well as effective
prevention screening™%.

DIABETES MELLITUS -
INDEPENDENT RISK FACTOR FOR
COLORECTAL CANCER

A relationship between diabetes mellitus and the risk
of colorectal cancer is biologically plausible. Type II di-
abetes is characterized by high levels of insulin in the
early stages. Hyperinsulinemia or insulin-resistance
related factors, such as hyperglycemia or hypertriglyce-
ridemia, were associated with colorectal carcinogenesis.
Insulin may stimulate cell proliferation through a minor
pathway involving direct activation of insulin receptors
or insulin-like growth factor (IGF-I) receptors and a
major pathway that works by inhibiting IGF regula-
ting proteins (in particular IGFBP-1 and IGFBP-2),
which may result in increased free IGF-I and the bi-
oavailability®®. An important role of insulin and IGF-
I in colorectal carcinogenesis is reinforced by in vitro

studies, animal models and epidemiological studies® .

In addition, studies have reported that chronic insulin
therapy has been associated with a statistically signifi-
cant increase in the risk of colorectal cancer for patients
with type II diabetes.

Multiple studies have already shown that type II
diabetes is an independent risk factor for colorectal
cancer, an association observed regardless of gender,
common risk factors (obesity, diet, physical exercise) or
tumor localization®**3644,

With regard to antidiabetic therapy, there are nume-
rous studies that have concluded that metformin mo-
notherapy has the lowest risk of developing colorectal
cancer, some even show that the use of metformin is an
independent protective factor against the development
of CCR, and the protective capacity of metformin has
been reduced in those with long-term therapy, the risk
of CCR progressively decreasing with increased cumu-
lative dose or increased intensity of metformin use®”*.
Adding metformin to insulin treatment reduced pro-
gression to cancer. Compared to metformin, insulin
therapy increases the risk of colorectal cancer?-%323,

Another important aspect is the evolution, prognosis
and mortality of diabetic patients that develop colo-
rectal cancer. Large-scale studies have shown that in
these patients, type II diabetes is definitely a negative
factor*®.

MATERIAL AND METHOD

Prospective case-control study was conducted between
01.2017-12.2018, including a number of 442 subjects
presented at the ,Dr. I Cantacuzino” Clinical Hospital.
Colonoscopies were performed in the gastroenterology
department - laboratory of digestive endoscopy, after
signing in advance an informed consent, elaborated in
tull accordance with the current ethical norms of prac-
tice. Patients were divided in 2 groups: 1 group of pa-
tients with type II diabetes (N=194) and one group of
patients without type II diabetes (N=248). The patient’s
selection was made in the order of clinical admission
and in order to meet the criteria for inclusion. These
criteria are as follows:

Criteria for inclusion:

1. Type II diabetes for group 1;

2. Asymptomatic patients in terms of digestive di-
sorders (except abdominal meteorism and ten-
dency to constipation) or general symptomato-
logy specific to neoplastic diseases;
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Exclusion criteria:

1. Family or personal history of neoplasia, familial

polyposis, genetic syndromes or inflammatory

bowel disease;

Patients with type I diabetes;

Reduced patient compliance or incomplete in-

formation;

4. Refusal of endoscopic examination or incomple-
te colonoscopy

5. Moderate or severe anemic syndrome (hemoglo-

bin threshold value - 10 g/dL)

w

The information used to carry out this study was
obtained from clinical observation sheets, previous
discharge notes, laboratory data, colonoscopy proto-
cols and histopathological analysis charts. We analysed
general information about patients (sex, age, environ-
ment of provenance, behavior - tobacco consumption,
alcohol, drugs, family and personal history, reasons for
presenting to the hospital, symptomatology, BMI, and
for patients with type II diabetes - onset of disease,
type of treatment), results of laboratory tests (reported
at the reference values of the laboratory of the ,Dr. I.
Cantacuzino” Clinical Hospital), results of endoscopy
examinations and histopathological results. As far as
diet and daily physical exercise we have concerns and
consider it difficult to quantify these variables objec-
tively, completely and accurately, so we decided to re-
move these variables from the study. The data obtained
has been entered and processed with Microsoft Office
Excel 2017 program. The categorical data (ordinal and
nominal) were converted into numeric, and the Stata
11 program was used for statistical analysis.

The distribution of the group model meets the
condition of normality, which was tested using the
Skewness and Kurtosis test, the values obtained by 0,
confirming the normality test hypothesis. The degree of
binding between variables was tested using the Pearson
correlation coefficient, chi square test. As a significant
statistical value, we took into account a probability of
error below 0.05 (p).

RESULTS

The distribution of patients according to sex at the
level of the two groups is similar, with a leading role
for males in both groups (group 1 - 53.61%, group 2
- 59.27%). As far as the provenance is concerned, pa-
tients are roughly evenly distributed, with the predo-
minance of urban patients in the group with type II
diabetes (54.12%) compared to the group 2, where a

Table 1. Overall distribution of patients in the 2 groups

Group 1 (type Il Group 2 (DZ type Il -)
diabetes +) n=194 n=248
Sex
Male 104 (53.61%) 147 (59.27%)
Female 90 (46.39%) 101 (40.73%)
Environment of provenance
Urban 105 (54.12%) 114 (45.96%)
Rural 89 (45.88%) 134 (54.04%)
Behavior
Smoking 46 (23.71%) 58 (23.38%)
Alcohol 18(9.27%) 29 (11.69%)
Age (years)
30-39 1 (0.52%) 3(1.20%)
40-49 11 (5.67%) 19 (7.66%)
50-59 34 (17.53%) 46 (18.54%)
60-69 93 (47.94%) 86 (34.67%)
70-79 40 (20.62%) 71 (28.62%)
80-89 15 (7.73%) 23 (9.27%)

predominance of those in rural areas (54.04%) is noted
(Table 1).

In terms of patient behavior, the number of smo-
kers is evenly distributed in the 2 groups (23.71% vs.
23.38%), while the number of chronic alcohol con-
sumers is higher in the non-diabetic patient group
(9.27% vs. 11.69%) (Table 1).

It can be seen from the patient distribution based on
age groups, that most patients fall into the 60-69 age
group (47.94% vs. 34.67%) and 70-79 years (20.62% vs.
28.62%), which is also probably due to current indicati-
ons of performing colonoscopy (Table 1).

With regard to body mass index (BMI) values, it can
be seen that at the level of both groups, most patients
fall within the range of 25-29.9, but with differences in
their median values: at the level of group 1 the median
is 31.25 with a minimum value of 24.5 and the maxi-
mum value of 38, while at the group 2 level, the median
is 27.7, with a minimum value of 23 and a maximum
value of 32.4 (Figure 5).

If we discuss the values of laboratory analyses, it
should be noted that all the constants of the base panel
(hemoleucogram, CRP, INR, TGO, TGP, urea, crea-
tinine) have been analyzed, but we consider it useful
to mention the following constants: hemoglobin (Hb),
C-reactive protein (CRP) and in the case of diabetic
patients glycated hemoglobin (HbAlc).

In terms of hemoglobin levels, patients with mode-
rate or severe anemic syndrome were excluded from
the study, with the minimum value for inclusion in

the study set at 10 g/dL. The average value in group
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Distribution of Distribution of
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Figure 5. Distribution of patients by BMI value; Group 1 (n=194), Group 2 n=248.
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Figure 6. Distribution of the patients according to the value of hemoglobin; Group 1 (n=194), Group 2 (n=248).

Distribution of patients by CRP Distribution of patients by CRP
value (Group 1) value (Group 2)

55 e

17 8 5 0 0
0099 1-1.99 2-2.99 3-3.99 4-499 >5 0-099 1-1.99 2-299 3-3.99 4-4.99 >5
CRP value (mg/dL) CRP value (mg/dL)

Figure 7. Distribution of patients by CRP value (mg/dL); Group 1 (n=194), Group 2 (n=248).
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1 was 12.8 g/dL with a minimum value of 10.6 g/dl
and a maximum value of 15 g/dL. At group 2 level, the
average value was 12.7 g/dL with a minimum value of
10.4 g/dL and a maximum value of 15 g/dL. As it can
be seen in Figure 6, also the distribution of values was
approximately equal.

In the two groups, C-reactive protein (CRP) values
were analyzed and statistically significant differences
were found. The values ranged from 0.1 to 6.5 mg/dL
at group 1 with a median value of 3.3 while at group 2
level the values ranged from 0.1 to 3.9 mg/dL with a
median of 2 (Figure 7).

In the group with type II diabetes mellitus (group 1),
glycated hemoglobin (HbA1c) was analyzed, the dura-
tion from the diagnosis of diabetes mellitus to the time
of the lower digestive endoscopy as well as the current
antidiabetic treatment.

Distribution of
patients by BMI value

ingroup 1
450 132
100
50

48
. i

<24.99 25-29.99 30-34.99 35-39.99
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0

Figure 8. Distribution of patients by glycated hemoglobin values (%).

Distribution of group 1 by
the value of hemoglobin
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Figure 9. Distribution of patients by duration of type Il DM (n=194).

Glycated hemoglobin (HbA1lc) values were ranged
between 6.8 and 10.1% with a median of 8.45%. As can
be seen in Figure 8, most results (170 patients) were
between 7 and 9% (Figure 8).

A subgroup division was developed according to the
time elapsed since the diagnosis of diabetes mellitus
(type II DM) and the time of colonoscopy. It can be
seen, that most patients are in the subgroup 5-9.9 years
(71 patients), followed by the subgroup 10-14.9 years
(54 patients) (Figure 9).

In terms of the distribution of diabetic patients de-
pending on treatment, it was found that most patients
were in treatment with oral antidiabetics (ADOs) — 88
patients (45.36%), followed by patients receiving insu-
lin treatment— 51 patients (26.29%) (Figure 10).

All patients included in the two groups were asymp-
tomatic in terms of digestive sphere disorders (only pa-
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Distribution of patients by treatment
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Figure 10. Distribution of patients by treatment (n=194).

tients accusing abdominal meteorism and constipation
were included) or in terms of general manifestations
specific to neoplastic diseases. They performed lower
digestive endoscopy after having previously signed the
informed consent developed in accordance with the
ethical rules of good practice. The results of the lower
digestive endoscopy for the 2 groups were summarized
in the table below (Table 2).

Endoscopic findings of tumors and neoplastic pre-
cursor lesions (polyps) have been defined as positive
results at colonoscopy. Thus, 52 patients with polyps
(26.80%) and 29 patients (14.95%) with tumors in di-
fterent localizations were found at the level of group
1. The most common localization was in the sigmoid
colon (7 patients) followed by the ascending colon (6
patients). It can be observed that in group 1, no tu-
mors have been located at the rectal level. In terms of
group 2, there were identified 41 patients with polyps

OAD AND INSULIN
TREATMENT

INSULIN
TREATMENT

(16.53%) and 14 patients with tumors (5.63%), of
whom the most common localizations were at the as-
cending colon (4 patients) and transverse colon (4 pa-
tients) (Table 2).

Consistent with the literature, at the level of this
study we also observed a slightly higher frequency of
the male sex in relation to the positive results of colo-
noscopy (Figure 11, Figure 12).

As far as age group distribution is concerned, it is
noted that patients in the age groups 60-69 and 70-79
years predominate at the level of both groups. At the
level of group 1, in the 60-69 age category were the
most patients (46 patients of whom at 19 were endo-
scopically detected tumors), while 20 patients with po-
sitive results were classified in the 70-79 age category,
9 of whom had colon tumors (Figure 13). As for group
2, there is a reversal in the ranking of the 2 categories

of age, the first place being occupied by the category

Table 2. Lower digestive endoscopy results

Colonoscopy results Group 1 (n=194)

Group 2 (n=248)

Normal 77 (39.69%) 176 (70.97%)
Melanosis coli 2 (1.03%) 0
Diverticulosis 31 (15.98%) 17 (6.85%)
Diverticulosis and polyps 3 (1.54%) 0

Polyp 52 (26.80%) 41 (16.53%)
Cec tumor 4 (2.06%) 0
Ascending colon tumor 6 (3.09%) 4(1.61%)
Transverse colon tumor 4 (2.06%) 4(1.61%)
Descending colon tumor 5 (2.58%) 3(1.21%)
Sigmoid tumor 7(3.61%) 1 (0.40%)
Rectosigmoid tumor 3 (1.54%) 1 (0.40%)
Rectum tumor 0 1(0.40%)
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Distribution of
patients with positive
results by sex
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Figure 11. Incidence of positive results by sex in group 1 (n=81).

Distribution of
patients with positive
results by sex

Figure 12. Incidence of positive results by sex in group 2 (n=55).

70-79 years with a number of 19 patients with positive
results, 4 of which were tumors, while in the 60-69 age
category, 15 patients were found of which only 3 pati-
ents had colon tumors. It can also be observed, that at
the level of group 2, the categories with the most endo-
scopic results consisting in tumor (6), was the category
80-89 years (Figure 14).

Analyzing the 2 groups, we found that in terms of
body mass index (BMI), the distribution of patients
with positive colonoscopy results was similar, with a
maximum in the 25-29.99 group. In this group of pa-
tients, a total of 132 patients were registered, including
46 patients with positive results (34.85%); at 15 of the-

Distribution of patients in group
1 with positive results by age

Figure 13. Distrubution of patients in group 1 with positive results
by age (n=81).

Distribution of patients in group

2 with positive results by age
19

Figure 14. Distribution of patients in group 2 with positive results
by age (n=55).

Distribution of patients in group 1
with positive results by BMI

46

25-29.99 30-34.99

No patients

— o of patients with tumol

Figure 15. Distribution of patients in group 1 with positive results
depending on BMI (n=81).

se, colon tumors were detected; in group 2,215 patients
were in the same category, 47 of whom had positive co-
lonoscopy results (21.86%), 12 of whom were tumors.
It can be said that with the increase of the BMI above
the threshold value of 25, there is an increase in the
probability of a positive result. For example, at group
1 level, out of a total of 48 patients in the BMI group
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between 30-34.99, 29 (60.42%) had positive results (of
which 11 were tumors), and in group 2 out of a total of
6 patients in the BMI 30-34.99 group, 1 patient tested
positive for a colon tumor (Figure 15, Figure 16).

Analyzing the duration of the evolution of diabetes
from the time of diagnosis to colonoscopy, we found
that most results were in the 5-9.9 year category. But
from a total of 71 cases included in the group, 28 were
positive (39.44%), while in the 10-14.9 year category,
out of a total of 54 patients, 25 patients with positive
results (46.30%) were detected of which 9 with tumors,
and in the 15-19.9 year category out of a total of 30
patients included in the group, 19 were enrolled with
positive colonoscopy results (63.33%) (Figure 17).

In terms of the treatment of diabetic patients, it was
found that the most patients with positive results were
those with insulin treatment: 32 patients out of a total
of 51 patients included in the group (62.74%), patients
in combined insulin treatment with oral antidiabetics:
24 patients with positive results from a total of 37 pati-
ents included in the study group (64.86%) (Figure 18).

Several variables were checked for laboratory
analyses, but we will mention only the statistically

Distribution of patients in group 2
with positive results by BMI

a7
12

Figure 16. Distribution of patients in group 2 with positive results
based on BMI (n=55).

. Distribution of patients with positive
results based on the time from type Il
DM diagnose

25

Figure 17. Distribution of patients in group 2 with positive results
based on the time from type Il DM diagnose (n=81).

Distribution of patients in group 1 with
positive results depending on
treatment

Figure 18. Distribution of patients in group 1 with positive results
depending on treatment (n=81).

significant correlated ones, namely C-reactive protein
(CRP) and in the case of group 1 the glycated hemo-
globin (HbA1c).

It was found that in group 1, most patients with po-
sitive results (35 patients) at colonoscopy were classi-
fied in the PCR range of 2-2.99 mg/dL. Of these, 12
patients were detected with colon tumors. However, it
can be observed that after the value of 3 mg/dL, the
probability of the positive result being of the tumor is
much higher: of the total of 23 patients included in the
group with values > 3 mg/dL, 18 patients were those
with positive results, 16 of whom were those with colon
tumors (Figure 19).

In relation to group 2, most patients were classified
in the range 0-0.99 mg/dL, but for no patient in this
category were detected tumors. It is found, that the
probability of the positive result being of colon tumor
is much higher over 1 mg/dL (out of the total of 30
patients included in the group, 16 had positive results,
and of these 14 were colon tumors) (Figure 20).

Taking into account in group 1, the glycated hemo-
globin (HbA1c) levels, it was noted that most patients
with positive results (35 patients out of a total of 71
patients) were within 8-8.9%, 11 of whom were with
colon tumors. It can be seen that after this value, out of
the total of 20 patients included in the group, 15 pati-

Distribution of group 1 with positive
results depending on PCR value

Figure 19. Distribution of group 1 with positive results depending on
PCR value (mg/dL) (n=81).
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Distribution of patients in group 2 with
positive results by PCR

Figure 20. Patient distribution in group 2 with positive by PCR value
(mg/dL) (n=55).

Distribution of patients in group 1
with positive results by HbAlc

No patients

o of patients with tumo

Figure 21. Distribution of patients in group 1 with positive results by
glycated hemoglobin value (n=81).

ents were detected with positive results, and of these 11
were those with tumors (Figure 21).

CONCLUSIONS AND DISCUSSIONS

After a review of the literature as well as a thorough
and concise descriptive analysis, presented above, it was
possible to outline specific directions for the orientati-
on of the statistical study. Thus, the following statisti-
cally significant correlations (p<0.005) were made in
order to be able to outline the profile of the patient
with type II diabetes mellitus, a definite candidate for
screening for colorectal cancer.

It should be noted from the outset that at the level of
this study, the descriptive analysis of the data revealed
from the beginning a slight predominance of the male
sex in patients with positive results in colonoscopy (a
fact also found by the statistically significant correla-
tion only at the level of group 2), but in terms of smo-
king, alcohol and the environment, a statistically sig-
nificant correlation could not be established (Table 3).

A statistically significant positive correlation at the
level of group 1 was observed between the patient’s age
and the occurrence of positive results at colonoscopy

(with a progressive risk increasing with age, the thre-
shold value being considered, in this study, the category
over 60 years) and between the results of colonoscopy
and the increase in the body mass index. BMI valu-
es comparable in the two groups suggests that obesity
(consistent with the literature) would be an important
independent contributor to the risk of colorectal cancer
(Table 3).

With regard to treatment with oral antidiabetics and
diet, a negative correlation with the positive result of
colonoscopy was revealed, while insulin and combi-
ned treatment insulin with oral antidiabetics, achieved
a statistically significant positive correlation. In other
words, patients with insulin in monotherapy or in com-
bination with OAD have a higher risk of developing
colon tumors or precursor lesions (polyps), while diet
or treatment with ADO alone appear to have a protec-
tive role (Table 3).

There is also, a positive correlation between the dura-
tion of diabetes’s progression and the positive results of
colonoscopy, a risk that increases progressively beyond
the 5-year duration of diabetes evolution (Table 3).

Taking into account the laboratory result analysis,
it is found that there is a positive correlation between
the positive results of colonoscopy and the values of the
reactive C protein and those of glycated hemoglobin.
PCR values are positively correlated with positive co-
lonoscopy results in both groups, with significantly hi-
gher values in group 1, which suggest a pro-inflamma-
tory status of these patients and may contribute to the
detection of patients at risk of developing a neoplastic
lesion. From the statistical and descriptive analysis,
the threshold value of 2 mg/dL has been established
as being correlated with the risk of a positive result at
colonoscopy. That is why I consider it appropriate to
propose the average value of CRP in patients with type
II DM of 2 mg/dL as a threshold value that makes the
difference between patients who should benefit from
endoscopic screening from those to whom it could be
postponed (Table 3).

Also, with regard to hemoglobin values, it is found
that there is a negative correlation, predictably, establi-
shing the association between lower hemoglobin values
with the increase in positive results on the endoscopic
examination (Table 3).

From the in-depth statistical processing of the data
from the current study, gathered in a coherent con-
struct, a phenotypic profile of the patient with type II
DM can be developed, which has a maximum proba-
bility of developing colorectal cancer. Thus, this patient
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Table 3. Correlation between the incidence of positive colonoscopy results cases in group 1 and 2 and various variables

Group 1 Group 2
Pearson correlation Statistical Pearson correlation Statistical
coefficient (r) significance (p) coefficient (r) significance (p)

Alcohol -0.1145 0.1118 -0.0892 0.1616
Smoking -0.1388 0.05637 0.0172 0.7880
Environment 0.0071 0.9212 0.0263 0.6801
Sex 0.0624 0.3876 0.1435 0.0238
Age 0.5548 0.0000 0.0438 0.4928
Treatment with ADO -0.4484 0.0000 - -
Insulin treatment 0.3581 0.0000 = =
Treatment with ADO and Insulin 0.3200 0.0000 - -
Diet -0.2072 0.0037 = =
Debut years 0.4690 0.0000 - -
HbATc 0.1654 0.0211 = =
Per 0.6338 0.0000 0.4423 0.0000
Hb -0.4595 0.0000 -0.3897 0.0000
Bmi 0.2975 0.0000 -0.0478 0.4541

is more likely male, with a BMI > 25, aged 60, with an
unbalanced diabetes mellitus counted by HbAlc > 7%
value, in evolution over 5 years, with insulin treatment
most likely or combined insulin with ADO and with
an inflammatory biological profile expressed by thre-
shold values of PCR> 2 mg/dL.

There is a current national and international pro-
blem, given the ever-increasing number of diabetic
patients and the significant increase in colorectal ne-
oplasms as well as the improvement of prognosis and
survival through screening programs, the importance
of knowing that type II diabetes mellitus is an inde-
pendent risk factor for the development of colorec-
tal neoplasms, but in particular the establishment of
appropriate screening criteria for them to improve the
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