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Abstract Introduction A postoperative pancreatic fistula (POPF) is a major cause of morbidity
and mortality following pancreaticoduodenectomy (PD). A pharmacologic approach
using perioperative octreotide, a long-acting somatostatin analog having an inhibitory
action on pancreatic exocrine secretion, was proposed to reduce the incidence of the
POPF. Despite contradictory results in various randomized controlled trials (RCTs), the
prophylactic octreotide has been widely used in the last two decades to reduce the
POPF. The present meta-analysis aims to assess the effectiveness of the prophylactic
octreotide in preventing the POPF following PD.

Methods A literature search was performed in the PubMed for the RCTs that
compared the prophylactic octreotide with the placebo following PD published prior
to October 2016. Review manager (Cochrane Collaboration’s software) version Rev-
Man 5.2 was used for analysis. Those RCTs which had compared the prophylactic
Octreotide with placebo to reduce the POPF following PD were considered eligible for
the meta-analysis. The low quality (Jadad score of two or less) RCTs or those including
mixed pancreatic resections without reporting specific pancreaticoduodenectomy
outcomes were excluded. The effect size for the dichotomous and the continuous
data was displayed as the odds ratio (OR) and the weighted mean difference (WMD),
respectively, with their corresponding 95% confidence intervals (Cl). A fixed effect or
random effects model was used to pool the data according to the result of a statistical
heterogeneity test. The heterogeneity between the studies was evaluated using the
Cochran Q statistic and the I test, with p < 0.05 indicating significant heterogeneity.
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significantly decrease the total number of the POPF (OR, 1.03’; 95% Cl: 0.73-1.45; p-
value 0.85) or the clinically significant POPF (OR, 0.76; 95% Cl: 0.35-1.65; p-value 0.49)
compared with the placebo. There was also no difference in the duration of hospital
stay (WMD, 1.19; 95% Cl:1.84-4.23; p-value 0.44) or the postoperative mortality (OR,
2.04; 95% Cl: 0.87-4.78; p-value 0.10) between the two groups. The prophylactic
octreotide was also not found to significantly delay the gastricemptying (OR, 0.76; 95%

Cl: 0.41-1.40; p-value 0.38).

Conclusion The present meta-analysis does not support the role of the prophylactic
octreotide to prevent the POPF following PD.

Pancreaticoduodenectomy (PD) is the only curative option
available for the treatment of pancreatic and periampullary
cancers. PD has always been considered to be associated
with a high perioperative morbidly and mortality. With the
advancements in the perioperative critical care and the
refinements in the surgical techniques, the postoperative
morbidity following PD has drastically come down to less
than 5% in the high volume centers. Postoperative pan-
creatic fistula (POPF) remains a major cause of the morbid-
ity and the mortality following PD. Because of the lack of
uniformity in the definition of the POPF, there has been a
wide variation in its reported incidence ranging from 2% to
more than 20% (2). In 2005, an international study group on
pancreatic fistula (ISGPF), an international panel of pan-
creatic surgeons working in well-known high-volume cen-
ters, formulated an acceptable and an objective definition of
the POPF to decrease the interobserver variability. They
defined the POPF as a drain output of any measurable
volume of fluid on or after the postoperative day 3 with
an amylase content of greater than three times the serum
amylase activity.?

How the POPF can be prevented continues to remain a
challenge for the surgeons. Several surgical modifications
have been proposed to reduce the risk of the POPF: (1)the
type of pancreaticointestinal anastomosis (pancreaticogas-
trostomy versus pancreaticojejunostomy), (2) the different
methods of doing anastomosis (duct to mucosa, invagina-
tion), (3) the use of stents (internal vs. external vs. no
stent), and (4) the application of various topical sealants
over the anastomosis.> A pharmacologic approach using
perioperative octreotide, a long-acting somatostatin analog
having an inhibitory action on the pancreatic exocrine
secretions, was also proposed to reduce the incidence of
the POPF. Despite contradictory results in various rando-
mized controlled trials (RCTs), the prophylactic octreotide
has been widely used in the last two decades to reduce the
POPF. The present meta-analysis aims to assess the effec-
tiveness of the prophylactic octreotide in preventing the
POPF following a PD.

Methods

A literature search was performed in the PubMed for the
RCTs that compared the prophylactic octreotide with the

placebo following a PD published prior to October 2016.
Review manager (Cochrane Collaboration’s software)
version RevMan 5.2 was used for the analysis. Those RCTs,
which had compared the prophylactic octreotide with
placebo to reduce the POPF following PD, were considered
eligible for the meta-analysis. Low quality (Jadad score of
two or less) RCTs or those including mixed pancreatic
resections without reporting specific PD outcomes were
excluded. The effect size for dichotomous and continuous
data was displayed as odds ratio (OR) and weighted mean
difference (WMD), respectively, with their corresponding
95% confidence intervals (CI). A fixed effect or random
effects model was used to pool the data according to the
result of a statistical heterogeneity test. Heterogeneity
between studies was evaluated using the Cochran Q statis-
tic and the I? test, with p < 0.05 indicating significant
heterogeneity.

Result

There were eight RCTs available for the analysis
(~Table 1).47"" A total of 959 patients were included in the
meta-analysis-492 received the prophylactic perioperative
octreotide and 467 patients received the placebo. The peri-
operative octreotide was not found to significantly decrease
the total number of the POPF (OR, 1.03; 95% CI: 0.73-1.45; p-
value 0.85) or the clinically significant POPF (OR, 0.76; 95%
Cl: 0.35-1.65; p-value 0.49) compared with the placebo.
There was also no difference in the duration of hospital
stay (WMD, 1.19; 95% Cl:1.84-4.23; p-value 0.44) or the
postoperative mortality (OR, 2.04; 95% CI: 0.87-4.78; p-value
0.10) in two groups. The perioperative octreotide was also
not found to significantly delay the gastric emptying (OR,
0.76; 95% CI: 0.41-1.40 p-value 0.38). =Fig. 1 displays the
forest plots of the eight RCTs comparing the role of the
prophylactic octreotide to prevent the POPF compared
with the placebo.

Discussion

The rationale for using somatostatin in the prevention of the
POPF is based on their ability to decrease the output of
secretions from the pancreas as a high pancreatic juice
output in a soft pancreas is an important risk factor for the

The Surgery Journal  Vol. 4 No. 4/2018

e183

This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.



Garg et al.

e184 The Prophylactic Octreotide to Prevent Postoperative Pancreatic Fistula

‘pangiyosd AjpoLIS sI uonNgUISIp pazuoyineun "AjUo asn [euosiad Joj PapeOjUMOP SeM JUSWNJ0P SIY L

"Ajsnoauejnagns “)s ‘ejn3sy di3easoued anzeradoisod 4d0d ‘3uedyiubis jou ‘SN fen3si{ d13eaIdURY 10§ dNoIn ApPN3S [BUOIIELIDIU| ‘4dDS| SUOIIRIADIqQY

€ p 19)e
9SeJALLIE WNIIS [BLLIOU JO S9WI} € p £ lo} |E}
(SN =d) z9/01 'shn9//8 <) piny you asejAwe jo Aep/ju g | < y 8 ‘DS ap130a1300 wesboniw 9oL % a4l G661 1S10JUON|
€ p 1914e 35E)
-Awe wnias jewou Jo Jiw| 1addn p Gio0}
(€z0=d) gs/LL 'sn £5/9L sawy 'z <) piny you asejfwry Y 8 IS 9p1031320 weiboniw 0G| € oLL L661 LRERI
Ajjeaibojoipes pajedis
-uowdp uorxdnisip d1jowojseue
Ji3easnued 1o ‘gL p 1914 asejAwe
WINJds [ewou Jo Hwi| Jaddn sawiy € p £ 104
(SN =d) zoL/oL "sAtOL/LL <) piny you asejAwe jo Aepqw oG < Y 8 DS 9p130a1300 weiboniw oGz S LLz 0002 [e 33 09A
€P
1934€ 9sejAwWe WIS [ewliou o Jiwj| POl {0}
(SN = d) G8/81 "sA z6/81 1addn sawn <) piny ysu asejhuy Y 8 ‘DS 3p130a1320 wetboniw gL v LLL 002 RERIN
uoiipuod dnidasald pue
alnje1adway buisi yum /£ p 1934e
bunsisiad ‘g p 1934e asejAwe wnias
[ewou jo | Jaddn sswn g <) p £ 1o} 219
(SN = d) 6€/€ *sA Lp/s piny you asejAwe jo Aep/qw 0oL < y 8 ‘DS 9p13031300 wesboniw 9oL € 08 500 9SS9H
p £ 104 [RE]
(SN =d) zg/9 sa sgf6 uomuyap 4d0s| 1ad sy U 8 ‘JS apnoando welboniw oL S <9 8007 Jeuw|joy)
[E]
POl {0} Zn1H-zap
(69270 = d) ‘0€/€ "sa zelz uoruyap 440s| 1ad sy Y 8 DS 9p130a1300 weiboniw 0oL € 9 €10¢ -uguJo4
pGi0} ‘[e 39 100q
(929'0 = d) ¥S[p€ "sA s6/€€ uoruyap 440s| 1ad sy Yy 8 IS 9p130a13d0 weiboniw 0oL € 601 sLoc -wininy
9101s ?z1s uonedj|
(j013U0d *SA 3p13031320) 4d0d FHL 4d0d 2Y3 jo uoniuyaQg 9P13094320 JO 33N0J pue 3soq pepel[ 9|dwes -qnd jo A Joyiny

Solpn3s papn|dul ayj Jo Soi3stiajdeley) L ajqel

Vol. 4 No. 4/2018

The Surgery Journal



The Prophylactic Octreotide to Prevent Postoperative Pancreatic Fistula Garg et al.
All pancreatic fistula
Octreotide Control Odds Ratio 0dds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Maontarsi et al ] 76 10 BT 14.5% 0.67 [0.25,1.81] 1995 ——r
Lowy et al 16 57 1" 53 125% 1.49[0.62, 3.59) 1997 S
‘feoetal 11 104 10 107 134%  1.15[0.47,2.83] 2000  ca—
Suc et al 18 a2 18 85 23.0% 091 [0.44,1.88) 2004 —_—
Hesse et al 5 4 3 39 41% 1.67[0.37,7.50) 2005 —r
Kollmar et al ] 35 B 32 7%  1.50[0.47,4.82] 2008 L i c—
Fernendez-Cruz et al 2 32 3 30 4.4% 0.60[0.09, 3.87] 2013 e |
Kurumboor et al 33 55 34 54 209%  088[041,1.91] 2015 —
Total (95% ClI) 492 467 100.0%  1.03 [0.73, 1.45] B
Total events 102 95
Heterogeneity: Chi? = 2.84, df = 7 (p = 0.90); 12 = 0% LIJ o1 0*1 110 1I][I"
Test for overall effect: Z = 0.18 (p = 0.85) Favours [Octreotide] Favours [control]
Clinically significant pancreatic fistula
Octreotide Control Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Hesse at al 5 4 3 38 18.5% 1,67 [0.37, 7.50] 2005 —_—
Fernendez-Cruz et al 2 32 3 30 19.9%  0.60[0.09, 3.87) 2013 —_—
Kurumboor et al 6 55 10 54 B1.6%  054[0.18,160] 2015 —
Total (95% CI) 128 123 100.0%  0.76 [0.35, 1.65] g
Total events 13 16
Hete ity: ChiZ=1.49 df=2 (p=047); 12=0% I } } {
T:5t E?ﬁizré'n Eﬂ'lecl' Z=149 ( ipu 49) } ol ol L. o
; il il Favours [Octreotide] Favours [control]
Delayed gastric emptying
Octreotide Control Odds Ratio 0Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 85% Cl Year M-H, Fixed, 95% CI
Yeo et al 7 104 11 107 430%  063[0.23,1.69] 2000 ——
Kolimar et al 7 35 3 32 21.3%  1.08[0.32, 3.65) 2008 —
Fernendez-Cruz et al 4 32 4 0 154% 093[0.21,4100 2013 _—
Kurumboor et al 3 55 5 54 20.3%  057[0.13,249] 2015 _—
Total (95% CI) 226 223 100.0% 0.76 [0.41, 1.40] "-
Total events 21 26
Het ity: Chi2 = 069, df = 3 (p = 0.88); /2 = 0% [ 4 -+ {
T:s?;ggeozzgll Ceffe-c‘ll -7=088 ( ipu 38) ! 0.01 01 10 100
2 2 P 2 Favours [Octreotide] Favours [control]
Hospital stay
Octreotide Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% ClI Year IV, Random, 95% CI
Yeo et al 133 112 104 1189 621 107 288B% 1.40[-1.05, 3.85] 2000
Hesse etal 265 104 41 2049 7.8 39 1.9% 5.60[1.58,9.62) 2005 el
Kolimar et al 17 130 35 166 1098 32 16.2% 040[-517,597] 2008
Kurumboor et al 1175 302 55 1327 4325 54 331% -152}291,-013] 2015
Total (95% CI) 235 232 100.0% 1.19 [1.84, 4.23]
Heterogeneity: Tau? = 5.74; Chi2 = 1317, df = 3 {p = 0.004); 2 = 77% "_1 o0 -S:IJ S:I} ‘|EIB:
Test for overall effect: 2 =077 (p = 0.44) Favours [Ocrectide] Favours [control]
Mortality
Octreotide Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
Yeo et al 1 104 0 107 6.2% 312[013,77.36) 2000
Suc etal 13 92 6 B85 B85% 217(0.78,599] 2004 ——
Kolimar et al 2 35 1 32 126% 18B[0.16, 21.77] 2008
Fernendez-Cruz et al 0 32 0 30 Not estimable 2013
Kurumboor et al 1 85 1 84 127% 098[0.06,16.10] 2015
Total (95% CI) ki E] 308 100.0%  2.04 [0.87,4.78] -
Total events 17 8
ity e = = = r 2 = | + 4 |
Heterogeneity: Chi? = 0.35, df = 3 (p = 0.85); 2= 0% o1 oh P 100

Test for overall effect: Z=1.64 (p=0.10)

Favours [Octreotide] Favours [control]

Fig. 1 Displays the forest plots of eight RCTs comparing the prophylactic role of octreotide to prevent the POPF compared with placebo. Cl,
confidence interval; df, degrees of freedom; M-H, Mantel-Haenszel.
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POPFE.'? As the half-life of the somatostatin is short at
approximately 2 minutes, the synthetic analogues of the
somatostatin with longer half-lives, such as octreotide,
have been developed and used in pancreatic surgery in an
attempt to decrease the POPF, with the hypothesis that
decreased pancreatic juice secretion would allow for an
improved healing of the pancreatic ductal anastomoses
and consequently would decrease the leak rates. The use of
the octreotide has been studied in multiple randomized
prospective trials in the United States and Europe; however,
the results have been contradictory.

The current meta-analysis fails to support the prophylac-
tic role of octreotide in reducing the chances of the POPF,
delayed gastric emptying (DGE), duration of hospital stay, or
mortality. However, the results of this meta-analysis should
be viewed in the light of potential confounding factors-a
nonuniform definition of the POPF, a different dosing regi-
men of the octreotide employed, the surgical technique and
experience of different surgeons, and other high-risk factors
for the POPF. A nonuniform definition of the POPF has been a
major barrier in evaluating the results of various studies
addressing the issue of the POPF; however, a widespread
acceptance of the ISGPF definition of the POPF has resulted in
bringing some homogeneity in the studies. All three of the
eight RCTs published after the year 2005 used the ISGPF
definition of the POPF. Various dosing regimen is another
concern while comparing the results of the prophylactic
octreotide across the studies. Both the dose (100-250 micro-
grams) and duration (5-10 days) of the prophylactic octreo-
tide were used by authors differently in various studies. Yeo
et al* used a high dose of octreotide (250 micrograms three
times a day) in their RCT of 211 patients. They also reported
the ineffectiveness of the prophylactic octreotide following
PD in reducing the POPF (9 vs. 11%), the overall complication
rates (34 vs. 40%), the in-hospital death rates (0 vs. 1%), and
the duration of hospital stay (9 vs. 9 days). The authors
admitted that they had used a higher dose intentionally so as
not be blamed for using an inadequate dose of the prophy-
lactic octreotide had their RCT turned out to be a negative
one.

Various RCTs have been criticized for not assessing the
role of the prophylactic octreotide in those patients having
high-risk factors for the POPF. Though several factors have
been implicated in the formation of the POPF, nondilated
pancreatic duct and soft pancreas are widely reported as
high-risk factors for the POPE.®'314 A study of 109 patients
undergoing PD with soft pancreas and nondilated pancreatic
duct did not show any statistically significant difference in
rates of the pancreatic fistula with the use of the prophylactic
octreotide (Total POPF, 60 vs. 63%).%

Pasireotide is a newer generation long-acting somatosta-
tin analog which is being evaluated to decrease the POPF
following PD. However, the results of the prophylactic pasir-
eotide have also been variable till now. A single-center,
randomized, double-blind trial of perioperative subcuta-
neous pasireotide in patients undergoing PD showed a sig-
nificant reduction in the rates of grade three or higher
postoperative pancreatic fistula, leak, or abscess among
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patients who received pasireotide compared with the
patients who received placebo (10 vs. 21%; relative risk,
0.49; 95% CI: 0.25-0.95)." However, another recently
published prospective case-control study revealed no differ-
ence in the pancreatic fistula, the overall complications, the
90-day readmission or the 90-day mortality in the patients
who received the pasireotide.'® However, it would be too
early to arrive to a conclusion regarding the efficacy of the
prophylactic pasireotide following PD.

Interestingly, the present meta-analysis suggests a trend
toward a higher mortality in the patients receiving pro-
phylactic octreotide though it failed to attain a statistical
significance (OR, 2.04; 95% Cl: 0.87-4.78; p-value 0.10).
However, this may prove to be a final nail in the coffin
of use of prophylactic octreotide following PD. Several
reasons may be attributed to this unexpected outcome as
octreotide causes: (1) a reduction in the splanchnic blood
flow; (2) suppression of the secretion of anabolic and
tropic hormones such as pituitary growth hormone (GH),
insulin-like growth factor 1, and epidermal growth
factor; and (3) a reduction in the volume of the pancreatic
juice resulting in large fluctuations in the enzyme
concentration.!”

Despite many limitations, the accumulated evidence
through the present meta-analysis indicates that the pro-
phylactic octreotide has failed to show any demonstrable
benefit in reducing the POPF. Moreover, elimination of the
prophylactic octreotide would also be helpful as a consider-
able cost saving measure. The time has come to look for other
newer modalities including both pharmacological and non-
pharmacological to address the issue of the POPF which
continues to haunt the surgeons performing PD.

Conclusion

The present meta-analysis does not support the role of the
prophylactic octreotide to prevent the POPF following PD.

Note

The present study was exhibited as an oral presentation
during the World Congress of Surgery 2017 held in
Switzerland.
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