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Summary 
 
The role of homocysteine role in 
inflammation and malignancy has been 
studied experimentally. Some researchers 
suggest that a relationship exists between 
pancreatitis and homocystinuria, possibly 
being secondary to occlusive vascular disease 
of the pancreas. To date, plasma 
homocysteine levels in pancreatic disease 
have not been studied. We aimed to analyze 
the homocysteine status in patients with acute 
pancreatitis, and the changes of the plasma 
homocysteine level at the acute phase of the 
disease and six months after hospital 
discharge. Fourteen acute pancreatitis patients 
and 14 healthy subjects were studied. Plasma 
homocysteine, vitamin B12, folate, amylase, 
lipase, C-reactive protein, total, HDL and 
LDL cholesterol, triglycerides, blood urea 
nitrogen, white blood cells, and creatinine 
were measured in the two groups of subjects. 
Plasma levels of homocysteine were 
significantly higher in patients with acute 
pancreatitis as were serum creatinine, blood 
urea nitrogen, WBC counts, amylase, lipase, 
and C-reactive protein. An impaired 
creatinine clearance was also found in these 
patients but this did not reach statistical 
significance. Serum total, HDL, and LDL 
cholesterol concentrations were not 
significantly different between the two groups 
of subjects. Our data suggest that 
homocysteine may play a role in inflam-

matory diseases of the pancreas. Increased 
plasma homocysteine levels in acute 
pancreatitis may be a reason, or a marker, for 
the diagnosis of acute pancreatitis. In 
conclusion, this is the first report showing that 
patients with acute pancreatitis have higher 
plasma homocysteine levels than healthy 
subjects. 
 
 
Introduction 
 
Homocysteine is a sulphur-containing amino 
acid which plays a major role in the 
metabolism of methionine and folate [1]. 
Elevated plasma homocysteine concentrations 
have been correlated with the development of 
arterial thrombosis and atherosclerosis and 
have now been recognized as an independent 
risk factor for atherosclerosis in the coronary, 
cerebral and peripheral vasculature [2]. Some 
researchers suggest that there is a relationship 
between pancreatitis and homocystinuria, 
possibly being secondary to occlusive 
vascular disease of the pancreas [3]. High 
homocysteine levels may be the cause of 
acute pancreatitis with endothelial 
dysfunction and impaired microvascular 
circulation. Pancreatic microvascular perfusion 
failure may be a primary reason for clinical 
and experimental acute pancreatitis [4, 5]. 
We aimed to analyze the homocysteine status 
in patients with acute pancreatitis and the 
changes of the plasma homocysteine level at 
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the acute phase of acute pancreatitis and after 
hospital discharge. 
 
Methods 
 
Fourteen patients with acute pancreatitis who 
had been admitted to Kahramanmaras Sutcu 
Imam University, Research Hospital, 
Kahramanmaras, Turkey (mean age 
60.3±12.2 years, range 45-84 years; 
male/female ratio 5/9; BMI 31.9±3.6 kg/m2) 
were enrolled in this study. The control group 
consisted of 14 healthy subjects (mean age 
59.8±4.9 years, range 53-70 years; 
male/female ratio 4/10, BMI 30.4±3.2 kg/m2; 
P=0.888, P=1.000, and P=0.249 vs. acute 
pancreatitis patients for age, gender and BMI, 
respectively). The diagnosis of acute 
pancreatitis was based on the typical clinical 
signs of abdominal pain, vomiting or nausea, 
serum amylase of more than 3 times the upper 
reference limit, and/or positive ultra-
sonography or computed tomography scan. 
The severity of acute pancreatitis according to 
the Atlanta criteria was mild in all patients. 
After detailed physical examination, blood 
was taken within 24 hours from admission to 
the hospital in order to evaluate plasma 
homocysteine and serum vitamin B12, folate, 
amylase, lipase, C-reactive protein (CRP), 
total, HDL and LDL cholesterol, 
triglycerides, blood urea nitrogen (BUN), 
white blood cells (WBC) and creatinine. The 
results of the clinical laboratory 
measurements were obtained from patient 
records. Vitamin B12 and folic acid levels 
were assessed in order to exclude cases of 
vitamin deficiency. All parameters were 
measured again at least six months after 
discharge from hospital. 
Creatinine clearance was calculated using the 
Cockroft and Gault formula: creatinine 
clearance (mL/min) = (140 - age (year) ) x 
weight (kg) / (0.81 x serum creatinine 
(µmol/L) ). For women this value was 
multiplied by 0.85. In the literature, this 
formula has been shown to have a significant 
correlation to the glomerular filtration rate [6, 
7]. Serum folate and vitamin B12 were 
measured by radioassay. Total homocysteine 
concentrations were determined in EDTA 

plasma by high performance liquid 
chromatography. Immediate plasma 
seperation was carried out after blood 
sampling, and the plasma was kept at 4°C. 
 
Ethics 
 
Informed consent was obtained from both the 
patients and the control subjects and the 
ethical committee of the hospital approved the 
blood sampling. 
 
Statistics 
 
The results were expressed as means, standard 
deviations and ranges. Two-tailed P values 
less than 0.05 were considered statistically 
significant. All data were entered into and 
processed by the SPSS 11 for Windows 
statistical package. Differences between acute 
pancreatitis patients and the control subjects 
were analyzed using the unpaired t test and 
the Fisher’s exact test (gender distribution). 
The differences between the acute phase and 
the follow-up values were analyzed by using 
the paired t test. 
 
Results 
 
The results are shown in Table 1. The plasma 
levels of homocysteine were significantly 
higher in acute pancreatitis patients than in 
healthy subjects while no significant 
differences were detected in vitamin B12 and 
folate. There were no significant differences 
in serum total, HDL, and LDL cholesterol 
concentrations between the two groups of 
subjects while trygliceride, BUN and WBC 
counts were significantly higher in acute 
pancreatitis patients. Moreover, the acute 
pancreatitis patients had serum creatinine 
levels significantly higher than the control 
subjects. The creatinine clearance was also 
impaired in these patients but it did not reach 
statistical significance. Finally, amylase, 
lipase, and CRP were significantly higher in 
acute pancreatitis patients than in control 
subjects. 
In the follow-up period of the acute 
pancreatitis patients, a significant reduction of 
plasma homocysteine and serum creatinine as 
well as a significant increase in cretinine 
clearance, were observed. A reduction of 
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folate was also observed, but it did not reach 
statistical significance. In this period, a 
significant reduction of serum amylase, 
lipase, CRP, total cholesterol, triglyceride, 
BUN and WBC also occurred. 
 
Discussion 
 
Acute pancreatitis is an inflammatory disease 
associated with autodigestion of the pancreas 
due to intrapancreatic activation and the 
release of digestive enzymes, but there is 
increasing evidence that pancreatic ischemia 
plays an important role in this disease. 
Pancreatic microvascular perfusion failure 
may be a reason for clinical [8, 9, 10] and 
experimental acute pancreatitis [4, 5]. 
Reduction in the pancreatic circulation 
aggravates pancreatic damage in the course of 
acute pancreatitis [5]. It is well-known that a 
disturbance of pancreatic microcirculation 
leads to the formation of thrombi in 
capillaries, the activation of leukocytes, the 
release of proteolytic enzymes and the 
formation of oxygen-derived free radicals and 
proinflammatory cytokines. 
Makins et al. suggest that there is a 
relationship between pancreatitis and 
homocystinuria, possibly being secondary to 
occlusive vascular disease of the pancreas 
[11]. High homocysteine levels may be a 
cause of acute pancreatitis with endothelial 
dysfunction and impaired microvascular 

circulation. In addition, it may lead to 
complications as Sircar et al. [12] report 
cardigenic shock due to acute pancreatitis 
after hyperhomocysteinemia. 
In our study, we found that the plasma 
homocysteine level was increased in patients 
with acute pancreatitis as compared to normal 
controls. The hyperhomocysteinemia was 
probably due to disturbed methylation. A 
relationship between hyperhomocysteinemia 
and acute pancreatitis has not been studied 
previously. However, Sundeep Batra 
suggested that homocystinuria is an 
uncommon metabolic cause of pancreatitis, 
and pancreatitis is an unusual manifestation of 
homocystinuria [13]. Mark Lowenheim 
(commenting in the above-mentioned paper) 
suggested that pancreatic disease in 
homocystinuria is preventable and that 
recurrent disease is amenable to therapy 
which reduces homocysteine concentrations. 
They would recommend that homocysteine 
concentrations be included in the metabolic 
workup of chronic relapsing pancreatitis [13]. 
We agree with Lowenheim in suggesting that, 
in acute pancreatitis, recurrent acute 
pancreatitis may be related to hyper-
homocysteinemia in the presence of normal 
folate and vitamin B12 levels. 
Another explanation for high homocysteine 
levels was insufficient renal function. The 
healthy kidney plays a major role in 

Table 1. Baseline clinical and laboratory characteristics of 14 control subjects and 14 acute pancreatitis patients 
evaluated during the acute phase and after at least 6 months from hospital discharge (follow-up). 

Acute pancreatitis patients 
Acute phase  Follow-up 

 Reference 
range 

Control 
subjects 

(mean±SD) (mean±SD) P vs. 
Controls 

 (mean±SD) P vs. 
Pre- 

Homocysteine (µmol/L) 5-12 8.8±1.2 22.3±9.3 <0.001  13.7±6.5 0.004 
Vitamin B12 (pmol/L) 180-810 447±247 405±259 0.667  389±194 0.712 
Folate (nmol/L) 6-36 10.2±3.3 8.3±3.8 0.185  5.9±2.0 0.068 
Amylase U/L 25-115 59.9±13.9 1,264±984 <0.001  56.7±17.5 0.001 
Lypase U/L 114-286 133.0±25.5 3,010±1,892 <0.001  161.6±25.3 <0.001 
CRP (mg/L) 0-5 3.7±1.0 92.9±65.6 <0.001  5.1±2.6 <0.001 
Total cholesterol (mg/dL) 0-200 180.2±35.0 185.4±22.4 0.643  157.1±32.7 0.015 
HDL cholesterol (mg/dL) 30-85 37.6±8.8 39.4±6.6 0.532  39.0±7.4 0.836 
LDL cholesterol (mg/dL) 0-130 118.4±38.5 114.4±9.2 0.710  109.4±20.8 0.398 
Triglycerides (mg/dL) 35-135 117.1±21.1 204.4±19.4 <0.001  148.9±34.4 <0.001 
BUN mg/dL 7-18 18.8±6.7 27.8±5.3 0.001  14.0±5.4 <0.001 
WBC (cells x109/L) 4,600-10,200 8,049±1,381 13,502±3,864 <0.001  9,014±1,431 <0.001 
Creatinine (µmol/L) 0-1.3 0.92±0.12 1.16±0.17 <0.001  0.90±0.2 <0.001 
Creatinine clearance (mL/min) 100-120 96.4±25.1 77.1±25.5 0.054  102.3±40.2 <0.001 
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homocysteine clearance and metabolism, as it 
does with other amino acids. Hyper-
homocysteinemia in renal disease is related to 
reduced plasma homocysteine clearance. The 
underlying cause of this reduction is unknown 
but involves a defect in renal and/or 
extrarenal clearance [14]. In our study, BUN 
and serum creatinine values were significantly 
higher in acute pancreatitis patients than in 
the control group. Plasma homocysteine 
levels in acute pancreatitis subjects increased 
with a decrease in creatinine clearance when 
compared to the control subjects; a decrease 
in plasma homocysteine and an increase in 
creatine clearance were also found during the 
follow-up of these patients. The inverse 
relationship between homocysteine levels and 
the glomerular filtration rate is related to 
reduced renal function suggesting that 
increased plasma homocysteine levels may be 
useful as a marker of decreased glomerular 
filtration rate when assessing high risk 
patients. 
Lien et al. observed a close relationship 
between total plasma homocysteine and 
serum creatinine in iatrogenic hypothyroidism 
[15]. They found a progressive and parallel 
increase in total homocysteine and serum 
creatinine in hypothyroidism. Homocysteine 
and serum creatinine responses were 
explained by the hypodynamic circulation and 
renal failure in hypothyroidism. And acute 
pancreatitis also decreases the glomerular 
filtration rate as in hypothyroidism, which is 
related to serum creatinine, but also closely 
associated with plasma homocysteine. 
We observed higher plasma homocysteine 
and lower creatinine clearance (although not 
significant) in acute pancreatitis patients as 
compared to healthy subjects. After acute 
pancreatitis therapy, homocysteine levels 
decreased and creatinine clearance increased 
significantly. In conclusion, a decreased 
glomerular filtration rate in acute pancreatitis 
is related to decreased renal homocysteine 
clearance. 
 
Conclusion 
 
This study shows that plasma homocysteine is 
significantly increased in patients with acute 

pancreatitis and a decreased (although not 
significant) creatinine clearance was found in 
these patients. This is the first report showing 
that patients with acute pancreatitis have 
higher plasma homocysteine levels than 
healthy subjects. Moreover, our data show a 
significant reduction in plasma homocysteine 
levels after a 6-month follow-up of acute 
pancreatitis patients. additional research is 
needed to better understand the effect of 
homocysteine levels in acute pancreatitis. 
 
 
Received December 25th, 2007 - Accepted 
April 4th, 2008 
 
Keywords Folic Acid; Homocysteine; 
Pancreatitis, Acute Necrotizing; Vitamin B 12 
 
Conflict of interest The authors have no 
potential conflicts of interest 
 
Correspondence 
Mehmet Fatih Yuzbasioglu 
Department of General Surgery 
Faculty of Medicine 
Kahramanmaras Sutcu Imam University 
46050 Kahramanmaras 
Turkey 
Phone: +90-505.468.8511 
Fax: +90-344.221.2371/+90-344.221.2307 
E-mail: f_yuzbasioglu@hotmail.com 
 
Document URL: http://www.joplink.net/prev/200805/20.html 
 
 
References 

1. Demirbas B, Ozkaya M, Cakal E, Culha C, 
Gulcelik N, Koc G, et al. Plasma homocysteine levels 
in hyperthyroid patients. Endocr J 2004; 51:121-5. 
[PMID: 15004418] 

2. Welch GN, Loscalzo J. Homocysteine and 
atherothrombosis. N Engl J Med 1998; 338:1042-50. 
[PMID: 9535670] 

3. Collins JE, Brenton DP. Pancreatitis and 
homocystinuria. J Inherit Metab Dis 1990; 13:232-3. 
[PMID: 2116556] 

4. Dembiński A, Warzecha Z, Ceranowicz P, 
Stachura J, Tomaszewska R, Konturek SJ, et al. 
Pancreatic damage and regeneration in the course of 
ischemia-reperfusion induced pancreatitis in rats. J 
Physiol Pharmacol 2001; 52:221-35. [PMID: 
11453102] 



JOP. J Pancreas (Online) 2008; 9(3):357-361. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 9, No. 3 - May 2008. [ISSN 1590-8577] 361

5. Menger MD, Vollmar B. Microcirculation: 
initiating or aggravating factor. In: Acute Pancreatitis. 
Novel Concepts in Biology and Therapy. Büchler MW, 
Uhl W, Friess H, Malfertheiner P, eds. Berlin-Vienna, 
Blackwell Science; 1999:63-70. [ISBN: 0632053399] 

6. Mpio I, Laville M, Hadj-Aïssa A, Fauvel JP. 
Predicted creatinine clearance to evaluate glomerular 
filtration rate in black Caribbean subjects. Nephrol Dial 
Transplant 2003; 18:1307-10. [PMID: 12808166] 

7. Diekman MJ, van der Put NM, Blom HJ, Tijssen 
JG, Wiersinga WM. Determinants of changes in 
plasma homocysteine in hyperthyroidism and 
hypothyroidism. Clin Endocrinol (Oxf) 2001; 54:197-
204. [PMID: 11207634] 

8. Lonardo A, Grisendi A, Bonilauri S, Rambaldi M, 
Selmi I, Tondelli E. Ischaemic necrotizing pancreatitis 
after cardiac surgery. A case report and review of the 
literature. Ital J Gastroenterol Hepatol 1999; 31:872-5. 
[PMID: 10669996] 

9. Sakorafas GH, Tsiotos GG, Bower TC, Sarr MG. 
Ischemic necrotizing pancreatitis. Two case reports and 
review of the literature. Int J Pancreatol 1998; 24:117-
21. [PMID: 9816545] 

10. Fernández-Cruz L, Sabater L, Gilabert R, Ricart 
MJ, Saenz A, Astudillo E. Native and graft pancreatitis 
following combined pancreas-renal transplantation. Br 
J Surg 1993; 80:1429-32. [PMID: 7504566] 

11. Makins RJ, Gertner DJ, Lee PJ. Acute pancreatitis 
in homocystinuria. J Inherit Metab Dis 2000; 23:190-1. 
[PMID: 10801062] 

12. Sircar S, Joshi GG, Thakur BS, Joshi R, Jain AK, 
Naik G. Acute pancreatitis and its association with 
hyperhomocysteinemia. Indian J Gastroenterol 2007; 
26:103-4. [PMID: 17558088] 

13. Batra S. Chronic relapsing pancreatitis. Clin 
Pediatr (Phila) 2001; 40:99-100. [PMID: 11261457] 

14. Guttormsen AB, Ueland PM, Svarstad E, Refsum 
H. Kinetic basis of hyperhomocysteinemia in patients 
with chronic renal failure. Kidney Int 1997; 52:495-
502. [PMID: 9264008] 

15. Lien EA, Nedrebø BG, Varhaug JE, Nygård O, 
Aakvaag A, Ueland PM. Plasma total homocysteine 
levels during short-term iatrogenic hypothyroidism. J 
Clin Endocrinol Metab 2000; 85:1049-53. [PMID: 
10720038] 

 
 


