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Abstract. In order to evaluate the effect of a short-term 
high-dose corticosteroid therapy on the gastric and 
duodenal mucosa, 30 consecutive renal transplant re- 
cipients (mean age 39.1 years, 10women and 20men) 
underwent an endoscopic examination of gastroduodenal 
mucosa 12 and 30 days after renal transplantation. In ad- 
dition to the postoperative immunosuppressive medica- 
tion (methylprednisolone and azathioprine), antacids and 
H2-receptor antagonists were given. Seventeen patients 
showed no signs of acute rejection, whereas 11 patients 
experienced one episode and 2 patients two episodes of 
rejection during endoscopic follow-up. Each rejection 
episode was treated with a high-dose regimen of methyl- 
prednisolone. The two groups of patients studied, i. e., 
those who did and those who did not experience rejection, 
were matched for age, sex, period of preoperative dialysis 
treatment, period of postoperative time elapsed from 
transplantation, serum creatinine level, and dose of 
methylprednisolone or azathioprine at the beginning of 
the endoscopic follow-up, as well as for ulcer prophylactic 
medication during follow-up. The gastroduodenal muco- 
sa was similar in the two patient groups, both endoscopi- 
cally and histologically, at the start of the study. During the 
observation period of 2 weeks, erosive antral gastritis in- 
creased significantly in patients who did not experience 
rejection, whereas in patients with acute rejection and 
concomitant high-dose corticosteroid therapy, the antral 
mucosa remained nearly unchanged. Also, the gastric cor- 
pus and the duodenum remained unaltered in both groups 
during follow-up. No ulcer complications occurred in the 
series. Thus, a high-dose short-term corticosteroid treat- 
ment does not seem to be related to grossly harmful side 
effects in the gastroduodenal mucosa in the immediate 
post-transplant phase after renal transplantation. This 
suggests that the current policy of active treatment of 
renal failure, including antiulcer prophylaxis with H2-re- 
ceptor antagonists and improved immunosuppressive 
medication, renders the gastroduodenal mucosa resistant 
enough to also tolerate the acute post-transplant period 
well. 
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Even though the harmful effect of nonsteroidal anti-in- 
flammatory drugs on gastroduodenal mucosa has been es- 
tablished, the effect of corticosteroids on thismucosal area 
issomewhat unclear [~-7]. There are experimental data on 
both favorable and unfavorable effects of corticosteroids 
on the gastroduodenal mucosa (31. Also clinically the opi- 
nions on the subject are conflicting, even though the harm- 
ful gastrointestinal side effects of long-term therapy have 
repeatedly been documented [9, 151. As for short-term 
high-dose treatment, the literature ismeager. 

The present study aims to evaluate the influence of 
a short-term high-dose corticosteroid treatment of the 
gastroduodenal mucosa in renal transplant recipients. 
This was done by comparing the endoscopic and histo- 
logic findings of the stomach and duodenum in renal 
transplant recipients experiencing no rejection with those 
of patients experiencing acute rejection episodes with 
concomitant high-dose corticosteroid therapy 12 and 
30 days after transplantation. 

Patients and methods 

Pntien ts 

The series consisted of 30 consecutive cadaveric renal transplant re- 
cipients (mean age 39.1 years, range 17-56 years; 10 women and 
20 men) with a primary kidney disease (Table 1). Seventeen patients 
showed no signs of acute rejection, 1 1 experienced one episode, and 
2 patients two reversible rejection episodes. verified clinically and 
also by fine needle aspiration cytology of the kidney graft during the 
endoscopic follow-up. The patients were accepted for the study after 
informed consent, regardless of their history of acid-peptic disease, 
and all were normocalcemic. 

Medication 
In addition to the immunosuppressive medication, all patients were 
given antacids and histamine-H2-receptor antagonists. All medica- 
tion except for the antacid was started on the day of surgery; the lat- 
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as longitudinal stripes in the antrum. no erosions or ulcer (I): the Table 1. Data on patients in the study 
abovefindings combined with one erosion (2): and two or more ero- 
sions andlor ulcer combined with the above findings (3). Patients not Variable 

experiencing experiencing 
rejection rejection 
(n = 13) (n-= 17) 

Histologic analysis 42.4f .3.2 36.6f 2.9 Age (years) 
Female/male ratio 
Period of dialysis treatment before 
transplantation (months) 
Renal disease 
- Glomerulonephritis 
- Pyelonephritis 
- Diabetic nephropathy 
- Amyloidosis 
- Other 
Period from transplantation (days) 
- At first endoscopy 
- At second endoscopy 
Serum creatinine (pmolll) 
- At first endoscopy 
- At second endoscopy 
Duration of acute tubular necrosis 
after transplantation (days) 
Hemodialysis patients after 
transplantation 
Total dose of aluminum hydroxide 

- At first endoscopy 
- At second endoscopy 

(mlmi9 

6/7 

9.3f 2.9 

12.5f 1.0 
35.5f 2.4 

544.5 k 94.8 
536.7 f 98.4 

15.3f 2 5  

3 

17.6f 1.9 
48.1 f 4.1 

4/13 

9.3f 2.3 

10 
1 
4 
I 

1 

12.6f 0.3 
30.0f 1.3* 

305.5 f 84.5 
148.2 f 20.0* 

7.4f 1.9* 

18.7f 1.3 
45.4f 2.1 

* Pc 0.05; Student’s r-test and Chi-squared test; mean f SEM 

ter wasstarted on the 1st postoperativeday. Coffeeconsumption and 
the use of nonsteroidal anti-inflammatory drugs were not allowed 
during the 1st postoperative month. H2-receptor antagonists (Zan- 
tac. Glaxo Group, Greenford, England; n = 14 or Tagamet, Laake. 
Turku. Finland;n = 16) were used in all patientsand the dose was ad- 
justed according to serum creatinine levels. Aluminium-hydroxide 
antacid (Neutragel, Star, Tampere, Finland) was administered at  a 
dose of 60-90 ml/day. The immunosuppressive treatment regimen 
consisted of a combination of azathioprine (Imurel. Wellcome, Lon- 
don, England) and methylprednisolone (Soh-Medrol/Medrol. Up- 
john, Punis, Belgium) I l l ] .  The dose of azathioprine at the start of 
administration was 2.0 mg/kg per day, and the subsequent dose 
changes were based on clinical variables. A maintenance dose of 
2.0 mg/kg per day was targeted. The initial dose of methylpredniso- 
lone was 200-250 mg/day divided into three doses. It was stepwise 
tapered down by40 mg daily within 4 days after the operation. After 
the4th postoperative day, the drugwasgiven as two divideddoses. In 
case of acute rejection, the dose was increased to 3.0 mg/kg per day 
divided into four doses. In addition to the medical treatment, irradi- 
ation therapyon the transplantup to four times with 150rad was also 
given to four patients as antirejection treatment. 

Endoscopic analysis 

All patients underwent two successive endoscopic examinations, 
whenever possible 12 and 30 days after transplantation. In patients 
who experienced rejection, the timing of the examination was ad- 
justed according to the clinical course or the general condition of the 
patient. Endoscopy was performed by the authors (HPIHvN) with 
an Olyrnpus-GIF-Q10 panendoscope; they were unaware of the 
possible Occurrence of rejections. 

The endoscopic findings were interpreted as follows (score): nor- 
mal finding (0);  increased redness of the mucosa. usually appearing 

Specimens for histologic analysis were taken at endoscopy only in 
patients with inflammatory findings and not routinely in order to 
speed up the examination and to avoid unnecessary complicationsin 
these patients with an increased tendency to bleed. Biopsy speci- 
mens were fixed in 10% formalin, cut to 5 km thick sections, and 
stained with HE and Alcian blue (pH 2.5)-PAS. In histologic anal- 
ysis performed by a pathologist who was unaware of the clinical. 
course of the recipient, both acute and chronic mucosal lesions were 
assessed. 

The acute histologic findings were interpreted as follows (score): 
normal histology (0). mild ( l ) ,  moderate (2), or severe (3) erosive 
acute gastritis. The chronic changes were interpreted as follows 
(score): normal (0). mild (l), moderate (2), or severe (3) superficial 
gastritis, and mild (4), moderate (5), or severe (6) atrophic gastritis, 
as interpreted by the presence of chronic inflammation and loss of 
normal mucosal glands. In addition, attention was paid to the 
presence of intestinal metaplastic changes and dysplastic changes 
[18,19]. 

Statistical analysis 

The Student’s f-test for unpaired observations, the Wilcoxon’s rank 
sum test, the Chi-squared test, and the one-way analysis of variance 
were used in the statistical analysis. 

All of the procedures in the present study were in accordance 
with the ethicalstandards of the Helsinki Declaration of 1975. 

Results 

The mean time of appearance of the first rejection episode 
was 17.50 k 2.70 days post-transplant (mean f SEM), thus 
occurring between the two endoscopic examinations in 
the rejecting patients. In four patients experiencing more 
than one rejection episode, the first endoscopic exami- 
nation had already been preceded by a rejection episode 
and high-dose corticosteroid treatment. 

Endoscopic findings 

No ulcer complications occurred in the present series. The 
mean score of endoscopic findings on day 12 post-trans- 
plant was similar in the corpus, antrum, and duodenum in 
rejecting and nonrejecting patients. Even though an ob- 
vious tendency to worsening of the endoscopic findings 
could be observed in all of the above-named regions dur- 
ing follow-up, only in the nonrejecting patients did the 
mean score of endoscopic changes in the antrum worsen 
significantly ( P  < 0.05; Tables 2.3).  In the mild form, the 
findings were characterized by redness of the mucosa with 
red, longitudinal stripes entering the pyloric ring. In the 
moderate form, they were accompanied by an erosion. In 
the severe form, which was encountered in one nonreject- 
ing patient, multiple erosions were accompanied by a pre- 
pyloric ulcer. No obvious reflux of duodenal contents into 
the stomach was observed in the series. 
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Table 2. Endoscopic findings of the gastroduodenal mucosa in pa- 
tients experiencing and not experiencing rejection episodes on 
days 12 and 30 post-transplant after renal transplantation 
Variable Patients experi- Patients not expe- 

encing rejection riencing rejection 
(n  = 13) 
Day12 Day30 Day12 Day30 

(n = 17) 

Stomach 
Body 
- Normal 12 9 15 11 
- Mild inflammation - 4 2 4 

2 - Moderate inflammation 1 - - 

Antrum 
- Normal 7 5 11 4* 
- Mild inflammation 5 4 6 9 

3 - Moderate inflammation 1 4 
1 - Severe inflammation - - - 

Duodenum . 
- Normal 10 9 14 13 
- Mild inflammation 3 3 2 4 
- Moderate inflammation - 1 1 
* P c  0.05: Chi-squared test 

- 

- 

Table 3. Mean score of endoscopic findings of the gastroduodenal 
mucosa in rejecting and nonrejecting patients on days 12 and 30 
post-transplant 
Variable Day 12 Day 30 

Rejecting Nonrejecting Rejecting Nonrejecting 
(11 = 13) (n  = 17) (n = 13) (n  = 17) 

Corpus 0.15f0.15 NS 0.12i0.10 0.31 50.13 NS 0.47iO.18 
Antrum 0.53f0.18 NS 0.35k0.12 0.92f0.24 NS 1.05i0.20* 

* Pc 0.OSbetween day 12 and day 30 in nonrejectors;one-way an&- 
ysis of variance and Wilcoxon's rank sum test; mean f SEM 

Table 4. Mean score of acute histologic changes of gastric mucosa in 
rejecting and nonrejecting patients on days 12 and 30 post-trans- 
plant 

Variable Day 12 Day 30 
Rejecting Nonrejecting Rejecting Nonrejecting 
( n = 2 )  (n=6)  ( n = 4 )  ( n = 7 )  

~~~ 

Corpus 1.00+0.00 0.33f0.21 0.00f0.00 b.42f0.20 
Antrum 2.50f0.36 0.50f0.32 0.60+0.50 0.71 f0.46 
NS for all; one-way analysis of variance and Wilcoxon's rank sum 
test; mean & SEM 

Histologic findings 

The mean score of chronic gastritis in the corpus area was 
0.45 f 0.14 in nonrejecting and 0.17 f 0.16 in rejecting pa- 
tients (NS). There was a significant positive correlation 
between the endoscopic findings and the acute histologic 
changes of the gastric mucosa (P < 0.001). The mean score 
of acute histologic changes was also similar in rejecting 
and nonrejecting patients, both in the antrum and in the 
corpus at the start of the study (NS; Table 4). During fol- 
low-up, no significant change occurred in the acute histo- 
logic alterations of gastric mucosa in rejecting or nonre- 
jecting patients. Dysplastic changes were encountered in 
one nonrejecting patient with a prepyloric ulcer. 

Imrmnosuppressive medication 

The mean total amount of methylprednisolone received 
by patients who did not experience rejection episodes was 
2414.10 f 132.60 mg during the study period of 30 days. 
The respective amount in patients who did experience re- 
jection was 3602.70 f 268.20 mg (P c 0.001). The mean 
total amount of azathioprine was 71.00 f 4.80 mgkg in re- 
jecting patients and60.00 & 2.60 mgkg in nonrejecting pa- 
tients (NS). 

Discussion 

Opinions regarding the effect of corticosteroid therapy on 
the gastroduodenal mucosa are conflicting, and the ulce- 
rogenic character of corticosteroids has not been unequi- 
vocally clinically documented [5-7, 151. Corticosteroids 
are known to affect gastric mucosa by inhibiting the bio- 
synthesis of prostaglandins, thereby inhibiting the gastric 
alkaline response and thus predisposing the epithelium to 
acid-peptic lesions [3,8]. These drugs are also known to 
exacerbate subclinical intestinal infections, which may 
lead to perforative lesions in animals and in humans on 
corticosteroid medication [3]. On the other hand, in ex- 
perimental studies, it has been shown that parenteral hy- 
drocortisone does not cause any grossly harmful effect or 
microscopic injury to fundic mucosa in the hamster; the 
overall effect of this drug is the depression of epithelial 
renewal [14]. A favorable effect of corticosteroids on ex- 
perimental gastrointestinal lesions induced by an in- 
travenous platelet-activating factor has been documented 
by Wallace and Whittle [22]. They have shown in rats that 
corticosteroid pretreatment significantly reduces the se- 
verity of experimental gastrointestinal lesions in endo- 
toxin shock. If an experimental gastric rnucosal lesion is 
induced by histamine, corticosteroids are known to re- 
duce the increased capillary permeability, thereby also re- 
ducing the severity of mucosal lesions [21]. Corticoste- 
roids thus have both favorable and unfavorable effects on 
the upper gastrointestinal mucosa. The unfavorable ef- 
fects are known to be mainly dependent upon the duration 
and dosage of corticosteroid therapy. The mode of admin- 
istration, whether oral or parenteral, seems to be less im- 
portant in this regard [20]. In renal transplant recipients, 
the deleterious effect of corticosteroids on epithelial re- 
newal may be pronounced, due to the accompanying im- 
munosuppressive therapy. 

The aim of the present study was to evaluate the acute 
gastric mucosal changes during the immediate postopera- 
tive phase after renal transplantation. The background for 
the study was our previous report of gastroduodenal mu- 
cosal lesions in uremic and renal transplant recipients [ 171. 
We observed that during long-term follow-up, gastro- 
duodenal findings in uremic and renal transplant re- 
cipients are both endoscopically and histologically quite 
similar and comparable even to nonuremic controls. Thus, 
the increased incidence of upper gastrointestinal lesions 
reported among transplant recipients [l] is probably con- 
fined and detectable only during the acute postoperative 
phase and may be related to corticosteroid treatment. 
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cient means of preventing upper gastrointestinal compli- 
cations, also in the immediate post-transplant phase. 

Acknowledgements. The authors express their deepest gratitude to 
Dr. Pentti Sipponen, M.D., for the histologic analysis of the present 
study. This study has been supported by grants from the Medical Re- 
search Council of the Academy of Finland, Finska Lakaresallskapet, 
Helsinki, Finland and Smith Kline & French Co., Solna, Sweden. 

Even though the increased incidence of upper gastrointes- 
tinal complications in renal transplant recipients has been 
repeatedly reported, no prospective endoscopic data on 
the subject thus far exists [l, 2,4,10,13]. 

The present study showed that patients who did not 
experience any rejection episodes and who, at baseline, 
were on an antirejection regimen had more severe acute 
mucosal changes in the gastric antrum than patients with 
high-dose corticosteroid therapy as antirejection treat- 
ment. Compared to our previously reported series of pa- 
tients on chronic hemodialysis treatment, the present 
findings were only slightly worse 1171. In nearly half of the 
patients histologic analysis was also available. It revealed 
that endoscopic assessment of acute mucosal damage is a 
reliable method in transplant patients as well and does not 
necessarily require a complementary histologic study, un- 
like chronic lesions, which can be detected only by histo- 
logic analysis. On the basis of the specimens available, the 
acute gastric erosive lesions are mostly mild and similar in 
rejecting and nonrejecting post-transplant patients. This 
observation is in accordance with the anti-inflammatory 
effect of corticosteroids in general. It is also in agreement 
with the findings of Jama et  a!. [12], in which corticoste- 
roid therapy decreased the incidence of stress ulceration 
in various shock states. The similarity of chronic gastritic 
changes suggests that the groups were also comparable 
with regard to the acid secretion capacities of the stomach. 

Thus, the present observation cannot be explained in 
terms of differing gastric acid secretion, something which 
is known to be decreased in these patients [16] and which 
was inhibited further with comparable doses of H2-recep- 
tor antagonists. The acute mucosal lesions encountered in 
these patients in the immediate post-transplant period 
probably have some pathogenetic mechanism other than 
the classic acid-peptic type injury. An important mecha- 
nism through which corticosteroids might affect the mu- 
cosal protection would be a decrease in the production of 
mucosal immunoglobulin A production, especially if this 
were accompanied by immunosuppressive therapy. This 
may render the mucosa vulnerable to microbial lesions, 
which are known to occur in these patients [2]. In the pres- 
ent series, no signs of severe acute viral infection were ob- 
served. Moreover, the antral epithelium and its mucus 
layer are often subjected to duodenogastric reflux, which 
may, in combination with corticosteroids, impair the buf- 
fering properties of the mucus layer. In this study no ob- 
vious duodenogastric reflux was, however, observed. 

We may conclude that acute gastroduodenal mucosal 
lesions, as assessed by endoscopy with histology, are mild 
during the 1st postoperative month after renal transplan- 
tation, even though the number of acute lesions in the an- 
trum tend to increase. The endoscopic changes of the 
antral mucosa are, however, less severe in patients on 
high-dose corticosteroid antirejection therapy than in pa- 
tients who do  not experience any rejection episodes, sug- 
gesting that high-dose corticosteroid therapy does not in- 
duce any grossly harmful gastroduodenal side effects in 
the immediate post-transplant period. The modern princi- 
ples of antiulcer prophylactic measures in renal transplant 
surgery, including H 2-receptor antagonists and improved 
immunosuppressive medication, seem to provide an effi- 

References 

1. Ahonen J, Eklund B, Lindfors 0, Kuhlback B, Lindstrom BL 
(1977) Peptic ulceration in kidney transplantation. Proc Eur Dial 
Transplant Assoc 14: 396-400 

2. Archibald SD, Jirsch DW, Bear R A  (1978) Gastrointestinal com- 
plications of renal transplantation. I. The upper gastrointestinal 
tract. Can Med Assoc J 119: 1291-1296 

3. Black HE (1988) The effects ofsteroids upon the gastrointestinal 
tract. Toxicol Pathol 16 213-222 

4.Chisholm GD, Mee AD, Williams G,  Castro JE, Baron JH 
(1977) Peptic ulceration, gastric secretion, and renal transplanta- 
tion. Br Med J 1: 1630-1633 

5. Conn HO, Blitzer BL (1976) Nonassociation of adrenocortico- 
steroid therapy and peptic ulcer. N Engl J Med 294: 473477 

6. Cooke AR (1967) Corticosteroids and peptic ulcer: Is there a re- 
lationship? Am J Dig Dis 12 323-326 

7. Cushman P Jr (1970) Glucocorticoids and the gastrointestinal 
tract: current status. Gut 11: 534-537 

8. Flemstrom G (1987) Gastric and duodenal mucosal bicarbonate 
secretion. In: Johnson LR (ed) Physiologyof thegastrointestinal 
tract. Raven Press, New York, pp 101 1-1029 

9. Fromm D (1981) Drug-induced gastric mucosal injury. World J 

10. Hadjiyannakis EJ. Evans DB. Smellic WAB, Calne RY (1971) 
Gastrointestinal complications aftcr rcnal transplantation. Lan- 

11. Hayry P. Willehrand E von, Ahonen J, Eklund B (1982) Cortico- 
slcroids in rcnal transplantation. Scand J lmmunol 16: 3 9 4 3  

12. Jama RH.Perlman MH, MatsumotoT( 1975) lncidcnceofstress 
ulcer formation associaled with steroid therapy i n  various shock 
states. Am J Surg 130 32X-333 

13. Knechtle SJ. Kempf K, Bollinger R R  (1987) Pcptic ulcer disease 
following renal transplantation. Transplant Proc 19: 2233-2236 

14. Kuwayama H. Eastwood GL (1988) Effccts of parentcral hydro- 
cortisone sodium succinate on epithelial renewal in  hamster gas- 
tricmucosa. Dig DisSci33: 1064-1069 

15. Messer J, Reitman D, Sacks HS, Smith H Jr, ChalmersTC (1983) 
Association of adrenocorticosteroid therapy and peptic ulcer 
disease. N Engl J Med 309 21-23 

16. Paimela H (1985) Persistence of gastric hypoacidity after renal 
transplantation. Scand J Gastroenterol20 170-174 

17. Paimela H, Stenman S, Kekki M, Sipponen P, Tallgren LG, 
Scheinin TM (1985) Chronicgastritis andgastricacidsecretion in 
uraemic and renal transplant patients. Hepatogastroenterology 

18. Siurala M, Isokoski M. Varis K, Kekki M (1968) Prevalence of 
gastritis in a rural population. Scand J Gastroenterol3: 21 1-223 

19. Siurala M, Kivilaakso E, Sipponen P (1984) Gastritis. In: Dem- 
ling L, Domschke S (eds) Klinische Gastroenterologie. Band I. 
Georg Thieme Verlag, Stuttgart New York, pp 321-337 

20. Smith AT, Mason R, Oberhelman H J r  (1968) The acute local ef- 
fects of prednisone on the gastric mucosa. Am J Dig Dis 13: 79-84 

21. Takeuchi K, Furukawa 0, Nishiwaki H,  Okabe S (1987) 16,16- 
Dimethyl prostaglandin E2 aggravates gastric mucosal injury in- 
duced by histamine in rats. Possible role of the increased mucosal 
vascular permeability. Gastroenterology 93: 1276-1286 

22. Wallace JL. Whittle BJ (1988) Effect of inhibitors of arachidonic 
acid metabolism of PAF-induced gastric mucosal necrosis and 
haemoconcentration. Dig Dis Sci 33: 225-232 

Surg 5: 199-202 

CCt 1~781-785 

32: 15-1 9 


