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DC is associated with increased healthcare burden and
cost in worldwide. The diagnosis of DC relies both on 

colonoscopy and computed tomography of abdomen. The 
prevalence of DC is also increasing at an alarming rate, es-
pecially in the elderly population. It is estimated that at 
least 25 percent of subjects above than 50 years have DC.[1] 

A recent population-based Danish study showed that DC 

was dominantly accumulated among some families sug-
gesting genetic factors were closely linked to risk of DC.[2] 

On the other hand, authors showed that low fiber intake 
was not associated with an increased risk of diverticulosis.[3] 

Homocysteine (Hcy) is a sulfur-containing amino acid that 
is generated during methionine cyclus. Driving factors of 
hyperhomocysteinemia (HHcy) are mostly due to deficien-

Objectives: Hyperhomocysteinemia (HHcy) have been associated with cerebrovascular events, cardiac diseases and 
vascular thrombosis. HHcy is caused by cyanocobalamin and folate deficiencies. Diverticula of the colon (DC) is caused 
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Keywords: Colon, diverticula, hyperhomocysteinemia

 Raziye Turan,1  Ahmet Cumhur Dulger,2  Omer Emecen,3  Aysegul Torun Goktas,1  Arzu Ayraler,4 
 Selahattin Vural,5  Mustafa Yakarisik6

1Department of Anaesthesiology and Reanimation, Giresun University Ilhan Ozdemir Training and Research Hospital, Giresun, Turkey 
2Department of Gastroenterology and Hepatology, Giresun University Ilhan Ozdemir Training and Research Hospital, Giresun, Turkey 
3Department of Biochemistry, Giresun University Ilhan Ozdemir Training and Research Hospital, Giresun, Turkey 
4Department of Family Medicine, Giresun University Ilhan Ozdemir Training and Research Hospital, Giresun, Turkey
5Department of General Surgery, Giresun University Ilhan Ozdemir Training and Research Hospital, Giresun, Turkey 
6Department of Internal Medicine, Giresun University Ilhan Ozdemir Training and Research Hospital, Giresun, Turkey

Abstract

DOI: 10.14744/ejmi.2019.16584
EJMI 2019;3(2):100–102

Research Article

Cite This Article: Turan R, Dulger AC, Emecen O, Torun Goktas A, Ayraler A, Vural S, et al. Hyperhomocysteinemi in Patients 
with Diverticula of the Colon. EJMI 2019;3(2):100–102.

https://orcid.org/0000-0002-6308-4104
https://orcid.org/0000-0002-9328-5185
https://orcid.org/0000-0003-0315-6732
https://orcid.org/0000-0001-9835-6635
https://orcid.org/0000-0002-5244-7571
https://orcid.org/0000-0003-1706-3799
https://orcid.org/0000-0002-4984-7873


101EJMI

cy of either vitamin B12 or folate. HHcy may cause an in-
cresed risk for cardiovascular and intracranial events.[4] 

Several studies have shown that IBD patients have a in-
creased risk for HHcy compared to healthy counterparts 
and administration of Hcy is responsible for allevation of 
IBD via accumulation of cell adhesion molecules entire the 
colonic mucosa.[5, 6] 

Currently clinical guidelines never recommend screening 
HHcy in patients with DC primarily because of the limited 
data on the effect of HHcy on the disease, and the lack of 
studies evaluating the impact of hyperhomocysteinemia  
on the risk of DC. There are no data on the incidence of 
HHcy in patients with DC.

Methods
This retrospective study included 115 patients with DC at 
a large tertiary care hospital between July 2018 and 
December 2018. Demographic, laboratory, and clinical 
data including serum homocysteine levels was abstracted 
the time of enrollment. The mean age was 65±12.1 years 
and 55 % were male. Baseline concentrations of serum 
levels of Hcy, folate and vitamin B12 were retrospectively 
obtained from hospital data. Serum homocysteine levels 
were obtained from only 18 patiens. Serum homocysteine 
concentration was measured by high performance liquid 
chromatography with a fluorescence detector. Diagnosis 

of DC was done by colonoscopy. The chi-squared test and 
independent t test were used for comparison (Table 1).

Results
DC patients had significantly higher levels of homocystein 
compared with normal levels (16.4±11.2 μg/l; normal rang-
es 0-12 μg/l). There was mild HHcy among patients with 
DC. Otherhand, mean vitamin B12 level was 470±317 and
the mean folate level was 9.3±4.3. There was no deficiency
involving both vitamin B12 and folate levels among study
population. According to multiple logistic regression, HHcy 
developed more with aging and male gender was a strong
risk factor for HHcy (all p<0.001). Other factors indepen-
dently associated with HHcy were age (HR 1.05), DM (HR
1.55) WBC (HR 1.0) and serum folate levels (HR 1.12).

Discussion
In this small restospective study of 115 participants, we 
discovered that subjects with DC were characterized by a 
higher homocystein levels, probably secondary to low fi-
ber diet-related HHcy. This causal relationship has been re-
vealed at the first time in the English literature. 

Diverticular disease of the colon DC is pouches of the co-
lonic wall into peritoneum and it is the sixth most common 
outpatient gastrointestinal diagnosis in the western world 
particularly in the USA.[7] 

Table 1. Baseline characteristics of the study patients 

n Minimum Maximum Mean SD

Age (year) 115 27.00 94.00 65.0180 12.16675
Hemoglobin (g/dl) 115 8.30 15.90 12.9612 1.70171
Hematocrit (%) 115 27.10 49.00 39.8236 4.72380
MCV (fL) 115 65.60 124.20 87.2018 7.62225
WBC (mm3) 115 2.89 31.30 7.1344 2.69576
Platelet (109/L) 115 52.00 529.00 245.2667 68.10350
Glucose (mg/dl) 115 73.00 318.00 118.6250 47.17914
Urea (mg/dl) 115 15.00 254.00 39.5370 29.06752
Creatinine (mg/dl) 115 .42 8.27 .9664 .71707
AST (U/L) 115 7.00 350.00 23.8662 28.22735
ALT (U/L) 115 6.00 71.00 20.9814 12.17142
Total proteine (g/dl) 115 5.50 8.76 7.2781 .48404
Albumin (g/dl) 115 1.80 5.30 4.6541 .41393
Neutrophil (%) 115 2.01 9.80 4.2136 1.47599
Calcium (mg/dl) 115 7.80 10.94 9.6550 .46470
Homocysteine (μg/l) 18 9 43 16.42 11.218
Folate (ng/ml) 94 3.100 20.000 9.36840 4.362582
Vitamin B12 (pmol/L) 115 178.200 2000.000 470.42922 317.867999
Valid N (listwise) 

MCV: Mean corpuscular volume; WBC: White blood cell counts; ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; SD: Standard deviation.
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Homocysteine is a key step inside one-carbon metabo-
lism and remethylation. A recent Chinese metaanalysis has 
showed that approximately 5 µmol/L increase in serum 
homocysteine levels increased the incidence of digestive 
tract cancer by 7%.[8]

A Korean study involving 1039 subjects who underwent 
a colonoscopy and plasma homocysteine concentration 
determination during health examinations at single center 
over a two-year period showed that HHcy was a risk factor 
for colorectal adenoma in women.[9] 

It has been also a well-known fact that younger age, lower 
fibre and higher carbohydrate intakes were associated with 
lower blood folate as well as higher homocysteine levels.[10]

A British cohort also showed that high folate intake was 
strongly related to high intakes of vegetables, fruit and low 
fibre breakfast cereal, and low intakes of processed meat, 
white bread, sugar and preserves.[11] 

We concluded that increased awareness of screening for 
serum homocystein levels is needed in patients with DC. 
This phenomenon may have been related to dietary factors 
that causes both HHcy and DC. 

On the otherhand, an animal study to explore the effect 
HHcy on colon transit time and its role in intestinal remod-
eling has showed that intestinal motility was decreased in 
HHcy due to matrix metalloproteinase-9 (MMP-9) induced 
intestinal remodeling. This striking effect of HHcy has re-
sulted in decreased intestinal motility and constipation in 
high methionine diet-fed rats.[12] 

We concluded that decreased bowel motility (constipa-
tion) during HHcy was also a contributing factor to develop 
DC in human.

There were several limitations of the study. First, study find-
ings may not been generalized entire the subjects with DC 
due to small sample size. Second, there was not a control 
group amid retrospective nature of the study. Third, we 
did not obtain dietary behaviours of the subjects with DC 
which causes HHcy. On the otherhand, we found a robust 
association between HHcy and DC in which other authors 
never conducted a study like this. 

Conclusion
Patients with DC are at increased risk of hyperhomocyste-
inemia. Prompt recognition of HHcy in such patients might 
prevent possible stroke and intravascular thrombus and 
reduce the risk of in-hospital mortality in DC. This is the 
first systematic study to examine the rate of HHcy in DC 
patients. Treatment with cyanocobalamine and folate may 
reduce the risk of thromboembolic events in patients with 
DC particularly who treated in intensive care units.

Disclosures

Ethics Committee Approval: The study was approved by 
Ilhan Ozdemir Research And Training Hospital (Date: 15.02.2019/
number: 85554271-000-1614).

Peer-review: Externally peer-reviewed.

Conflict of Interest: None declared.

Authorship Contributions: Concept – A.C.D., R.T., A.A.; Design 
– A.C.D., R.T., A.A.; Supervision – A.C.D., R.T., M.Y.; Materials – M.Y., 
A.T.G., O.O., S.V.; Analysis and/or interpretation – S.V.; Literature 
search – A.C.D., R.T.; Writing – A.C.D., R.T.; Critical review – A.C.D., R.T.

References
1. Peery AF. Colonic Diverticula and Diverticular Disease: 10

Facts Clinicians Should Know. N C Med J 2016;77:220–2.
2. Strate LL, Erichsen R, Baron JA, Mortensen J, Pedersen JK, Riis

AH, et al. Heritability and familial aggregation of diverticular
disease: a population-based study of twins and siblings. Gas-
troenterology 2013;144:736–42.e1.

3. Peery AF, Barrett PR, Park D, Rogers AJ, Galanko JA, Martin CF,
et al. A high-fiber diet does not protect against asymptomatic 
diverticulosis. Gastroenterology 2012;142:266–72.

4. Wu X, Zhang L, Miao Y. Homocysteine causes vascular endo-
thelial dysfunction by disrupting endoplasmic reticulum re-
dox homeostasis. Redox Biol 2019;20:46-59.

5. Romagnuolo J, Fedorak RN, Dias VC, Bamforth F, Teltscher M.
Hyperhomocysteinemia and inflammatory bowel disease:
prevalence and predictors in a cross-sectional study. Am J
Gastroenterol 2001;96:2143–9.

6. Danese S, Sgambato A, Papa A, Scaldaferri F, Pola R, Sans M,
et al. Homocysteine triggers mucosal microvascular acti-
vation in inflammatory bowel disease. Am J Gastroenterol
2005;100:886–95.

7. Barroso AO, Quigley EM. Diverticula and Diverticulitis: Time
for a Reappraisal. Gastroenterol Hepatol (NY). 2015;11:680–8.

8. Xu J, Zhao X, Sun S, Ni P, Li C, Ren A, et al. Homocysteine and
Digestive Tract Cancer Risk: A Dose-Response Meta-Analysis. J 
Oncol 2018;2018:3720684.

9. Lim YJ, Kim JH, Park SK, Son HJ, Kim JJ, Kim YH. Hyperhomo-
cysteinemia is a risk factor for colorectal adenoma in women.
J Clin Biochem Nutr 2012;51:132–5.

10. Obeid R, Schön C, Wilhelm M, Pietrzik K, Pilz S. Dietary and life-
style predictors of folate insufficiency in non-supplemented
German women. Int J Food Sci Nutr 2018:1–10.

11. Maddock J, Ambrosini GL, Griffin JL, West JA, Wong A, Hardy
R, et al. A dietary pattern derived using B-vitamins and its re-
lationship with vascular markers over the life course. Clin Nutr 
2018;pii:S0261-5614:31188–9.

12. Givvimani S, Munjal C, Narayanan N, Aqil F, Tyagi G, Metreveli
N, et al. Hyperhomocysteinemia decreases intestinal motility
leading to constipation. Am J Physiol Gastrointest Liver Physi-
ol 2012;303:G281–90.




