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Introduction

Pos itron e m is s ion tom ograph y/com pute d tom ograph y
(PET/CT) is  th e  m os t com m only us e d h ybrid im aging
m odality us e d w ide ly for s taging, re s taging, re s pons e
e valuation, prognos is  and diagnos is  of s om e  m alig-
nancie s . Radiolabe le d de oxy-2-(18F) fluoro-D-glucos e
(18F-FDG), a glucos e  analogue , is  th e  s tandard trace r
us e d to e valuate  ne oplas tic tis s ue  us ing glucos e  as
e ne rgy s ubs trate .1 18FDG follow s  th e  s am e  path w ay
as  norm al glucos e  e xce pt it is  not furth e r m e taboliz e d
once  ph os ph orylate d intrace llularly by h e xok inas e .
18FDG com pe te s  w ith  norm al glucos e  and its  uptak e
is  re gulate d by fas ting blood s ugar and ins ulin le ve ls .2
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BACKGROUND: Fas ting blood s ugar (FBS) le ve l is  an im portant confounding factor h aving an im pact on
q ualitative  and q uantitative  as pe cts  of 18-Flourode oxy glucos e  Pos itron Em is s ion Tom ograph y and Com pute riz e d
Tom ograph y (18FDG PET/CT). FBS  200 m g%  is  an indication of re s ch e duling of proce dure  as  re com m e nde d
by various  guide line s . Purpos e  of th is  clinical audit is  to find out th e  fre q ue ncy of re s ch e duling due  to h igh e r FBS
and to e xplore  th e  re as on(s ). MATERIAL AND METH OD: Th is  audit w as  conducte d at PET/CT s e rvice s  of
Radiology De partm e nt Aga Kh an Unive rs ity H os pital (AKUH ) and cons e cutive  18FDG PET/CT data from  1.1.2017
till 30.06.2017 w as  colle cte d. Coh ort w as  s e gre gate d into th os e  h aving FBS w ith in and be yond ins titutional
be nch m ark  (FBS = <200 m g% ). Root caus e  analys e s  (RCA) for re s ch e dule d proce dure s  caus e d by FBS be yond
acce ptable  lim its  w e re  m ade . RESULTS: During s tudy pe riod total 534 18FDG PET/CT proce dure s  w e re  pe rform e d
(M e an age  52 ± 17 ye ars  w ith  m ale  to fe m ale  ratio w as  58:42% ). M e an FBS w as  109  ± 35 m g%  w ith  range  of
52-285 m g% ). FBS be yond be nch m ark  w as  found in 12 (02% ) patie nts  w h o w e re  re s ch e dule d. RCA re ve ale d
inade q uate  unde rs tanding by patie nt / atte ndant and poor com pliance  to ins tructions  brie fe d to th e m  at tim e  of
appointm e nt. CONCLUSION: Fre q ue ncy of re s ch e duling of 18FDG PET/CT proce dure s  during audit pe riod w as
s ignificantly low . Focus e d couns e ling by re ce ptionis t and involving tre ating ph ys ician could furth e r re duce  th e
re s ch e duling incide nce  and avoid inconve nie nce  to patie nt and financial los s  caus e d by de cay of available  dos e
of 18FDG.
Ke y W ords : Fas ting blood s ugar; PET/CT; 18FDG; be nch m ark ; re s ch e dule d
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In addition to th e s e  FBS, s e ve ral oth e r factors  als o
affe ct 18F-FDG uptak e  by tum or lik e  dos e , uptak e
tim e , body m as s  inde x (BMI), and tum or biology.3

Since  th e s e  confounding factors  affe ct q ualitative  and
q uantitative  as pe cts  of PET/CT im aging and it
be com e s  m ore  ch alle nging w h e n com paring th e
s tudie s  for re s pons e  e valuation us ing q uantitative
param e te rs  lik e  s tandardiz e d uptak e  value s  (SUV).
Th e re fore , to addre s s  th is  im portant is s ue , various
s ocie tie s  h ave  publis h e d guide line s  and e m ph as iz e d
upon its  us e  to e ns ure  a global s tandardiz e d im aging
protocol to m inim iz e  inte rpre tation variations .4 PET/CT



306PJR October - December 2018; 28(4)PAK ISTAN JOURNAL  OF RADIOLOGY

im aging s e rvice s  at Aga K h an Unive rs ity H os pital
w as  com -m e nce d in De ce m be r 2015 and w e  adopte d
Europe an As s ociation of Nucle ar Me dicine  (EANM)
PET/CT im aging guide line s  publis h e d in 2015.4 Th e s e
guide line s  e m ph as iz e  to re s ch e dule  th e  proce dure
if FBS is   200 m g% .4 H ow e ve r, s uch  re s ch e duling
caus e s  inconve nie nce , de lay in de cis ion m ak ing,
tre atm e nt de lay and financial los s  caus e d by de caye d
dos e  of 18FDG. Th e  purpos e  of th is  clinical audit is
to find out th e  re as on(s ) for re s ch e duling of 18FDG
PET/CT in patie nts  h aving FBS be yond ins titutional
be nch m ark .

Mate rials  and Me th ods

Th is  clinical audit w as  conducte d ove r 06 m onth
pe riod from  January 1s t 2017 till 30th  June  2017. Th e
prim ary obje ctive  w as  to find out th e  fre q ue ncy of
re s ch e duling of proce dure  caus e d by FBS  200
m g%  and to find out re as ons (s ). Since  th is  audit w as
a q uality im prove m e nt proje ct, no approval from
e th ical re s e arch  com m itte e  (ERC) w as  re q uire d.

SETTING: Th is  q uality im prove m e nt audit w as
pe rform e d at PET/CT s e rvice s , Radiology De partm e nt
Aga Kh an Unive rs ity H os pital. Th e  PET/CT proce dure s
are  pe rform e d daily for five  days  a w e e k  from  Monday
to Friday. Prior book ing is  m andatory and us ually
proce dure s  are  book e d th rough  an e -re q ue s t (in-
patie nt) ge ne rate d by re fe rring clinical de partm e nt or
m anually by a re ce ptionis ts  to th e  patie nts  (on
te le ph one  or pe rs onally).

W ORK-FLOW : Th e  pre -proce dural ins tructions  are
brie fe d to patie nt or atte ndant both  by ve rbal and
w ritte n inform ation by th e  re ce ptionis ts  for outpatie nts
at th e  tim e  of appointm e nt. For inpatie nts , once  th e
e -re q ue s t is  ge ne rate d, th e  te ch nologis t is  us e d to
call on give n page r for proce dural ins tructions  (appe n-
dix I). Th e  prim ary re as on of patie nt pre paration is  to
k e e p FBS <200 m g%  and s e rum  ins ulin at low e r le ve l
to e ns ure  re duce  18FDG uptak e  by norm al tis s ue
(ph ys iological uptak e ) and optim iz ing trace r uptak e
in th e  tum or tis s ue  (abnorm al uptak e ). For s trict glyce -
m ic control, th e  com ple te  food fas ting is  re q uire d,
including ce s s ation of tube  fe e dings , de xtros e -contai-
ning intrave nous  fluids , pare nte ral h ype ralim e ntation, Appe ndix I:



oral h ypoglyce m ic and ins ulin in k now n diabe tics  for
at le as t four h ours  prior s can. Upon arrival, th e  patie nt’s
com pliance  about pre -proce dure  ins tructions  is
confirm e d and blood s am ple  is  tak e n for FBS m e a-
s ure m e nt us ing calibrate d glucom e te r. Proce dure  is
re s ch e dule d if FBS  200 m g%  in k now n or not-
k now n diabe tics .

DATA COLLECTION: Th e  de m ograph ic data of con-
s e cutive  PET CT w e re  colle cte d for th e  audit duration
(1.1.17 till 30.06.17). Th e  m e an FBS w ith  range  w as
calculate d along w ith  age , ge nde r and BM I. Th e
s tudie d coh ort w as  s e gre gate d into th os e  h aving FBS
< 200m g%  and  200 m g%  (re s ch e dule d group). Both
groups  w e re  com pare d de m ograph ically to find out
any s ignificance . Root-caus e -analys is  (RCA) w as
done  to as ce rtain th e  pos s ible  e xplanation(s ).

Re s ults

During th e  s tudy pe riod (1s t January - 30th  June  2017),
total 534 PET/CT proce dure s  w e re  pe rform e d (Tab. 1).
Th e  m e an age  of patie nts  w as  52 ± 17 w ith  m inim um
4 ye ars  to m axim um  9 3 ye ars  of age s  and 113/534
w e re  m ale  and 223/534 w e re  fe m ale . Th e  m e an BMI
of audit population w as  26.58 ± 5.77 Kg/m 2. Th e  range
of FBS w as  50 m g/dl to 230 m g/dl re s pe ctive ly w ith
m e an of 106 ± 29  m g/dl (Tab. 1). In 522 patie nts , th e

SD=Standard De viation
BMI=Body Mas s  Inde x
FBS=Fas ting Blood Sugar

Age in years (Mean ± SD)

BMI in Kg/m2 (Mean ± SD)

Male: Female

FBS in mg% (Mean ± SD)

% Rescheduled cases for FBS beyond
recommended range (200 mg%)

Total Cases of PET/CT
(Duration=January till June 2017)

N=534

52 ± 17 (Range: 04-93) years

26.58 ± 5.77 (Range: 11.16-45.82) Kg/m2

311: 223 (58%: 42%)

109 ± 35 (Range: 50-285) mg/dl

02%  (n=12)

Table  1: Study de m ograph ics

FBS w as  le s s  th an 200 m g/dl re s ulte d in 9 8%  com pli-
ance  to pre -proce dural ins tructions . Re m aining 12
patie nts  (02% ) w e re  re s ch e dule d bas e d on th e ir FBS
be yond be nch m ark  of  200 m g% . No s ignificant
diffe re nce  w as  found be tw e e n age , ge nde r and BMI
be tw e e n tw o coh orts  (p <0.05 – Tab. 2). Th e  RCA of
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2%  audit population re ve ale d a s uboptim al unde rs tan-
ding of ve rbal and w ritte n ins truction by patie nts  and
atte ndants  re garding im portance  of FBS < 200m g%
prior PET/CT proce dure .

Dis cus s ion

18FDG bas e d PET/CT is  th e  m os t com m only pe rform e d
h ybrid im aging m odality in oncology around th e  w orld.
18FDG is  trans porte d to tum or ce lls  by trans porte r
prote in (GLUT 1-7) and e nte re d via s odium -inde pe nde nt
facilitate d diffus ion.5 18FDG com pe te s  dire ctly w ith  nor-
m al glucos e , s o it is  as s um e d th at its  uptak e  could be
im paire d by h igh  blood glucos e  le ve l.6 Th is  w ould re s ult
low e r SUV value s  in tum ors  im age d w ith  h igh e r FBS
as  com pare d to norm al FBS. Inte rval ch ange  in SUVs
be tw e e n bas e line  and follow -up PET/CT proce dure s  is
th e  m os t com m only us e d s e m iq uantitative  param e te r
for re s pons e  e valuation. Since  SUV varie s  w ith  FBS, it
h as  be e n e m ph as iz e d by various  s ocie tie s  to h ave
im aging w ith  FBS < 200m g%  to m inim iz e  im pact of
FBS on tum or uptak e  of 18FDG. Th e  re ce nt EANM 2015
guide line s  advis e  to re s ch e dule  th e  proce dure  if FBS
 200 m g% .4

Bas e d on th e s e  re com m e ndation, our PET/CT im aging
s e rvice s  als o pe rform s  18FDG PET/CT w h e n FBS <
200m g%  and re s ch e dule  th e  proce dure  if FBS = 200
m g% . To e ns ure  FBS w ith in re q uire  lim its , our re ce ptionis t
and te ch nologis ts  are  us e d to brie f th e  patie nts  / atte n-
dants  to follow  th e  ins tructions  about die t, fas ting and
tim ing of adm inis tration of h ypoglyce m ic age nts . During
th is  audit pe riod w e  found a re s ch e duling fre q ue ncy of
2% . Our re s ch e duling fre q ue ncy is  in concordance  w ith
s tudy publis h e d by Artor e t al in 2012 . Th e y als o h ad
a re s ch e duling fre q ue ncy of 2.2%  afte r adopting th e

Age in years

(Mean ± SD)

BMI in Kg/m2

(Mean ± SD)

Male: Female

FBS in mg%

(Mean ± SD)

Variables

Table  2: De m ograph ic com paris on of audit population w ith in and
be yond be nch m ark  FBS le ve l (>200 m g% ).

FBS < 200 mg%
n=522 (98%)

FBS  200 mg%
n=12 (02%)

t-Test or
Chi-squared P value

52 ± 17 years

(Range: 04-93)

26.57 ± 5.77 Kg/m2

(Range: 11.16 – 45.82)

304: 218 (58: 42%)

106 ± 29 mg/dl

(Range: 50 -200)

47 ± 15 years

(Range: 19-68)

26.94 ± 6.26 kg/m2

(Range: 17.93-38.63)

07: 05 (58:42%)

234 ± 20 mg/dl

(Range: 210-285)

-1.010

0.219

1.00

15.20

0.313

0.827

1.00

<0.0001*



im aging protocol. Inte re s tingly th e  fre q ue ncy w as  9 %
be fore  adopting im aging protocol.7

Alth ough  re s ch e duling is  low  in th is  audit but caus e d
inconve nie nce  to patie nts , de lay in de cis ion or th e rapy
and w as te  of available  radioph arm ace utical. Root caus e
analys is  (RCA) of th is  audit re ve ale d th at our re ce ptionis ts
and te ch nologis ts  are  robus t in brie fing th e  patie nts  /
atte ndants  at th e  tim e  appointm e nts  both  ve rbally and
th rough  w ritte n broch ure s . H ow e ve r, s uboptim al unde r-
s tanding w as  found prim arily at e nd of patie nts  / atte n-
dants . Bas e d on th e s e  facts  w e  h ave  de cide d to give
appointm e nt of proce dure s  at le as t 48 h our prior and
ge t involve  e ith e r re fe rring ph ys icians  or ge ne ral
practitione r for adjus ting dos e  of h ypoglyce m ic age nts
in th at pe riod to e ns ure  a FBS < 200 m g%  on th e  day
of proce dure . W e  h ave  planne d to pe rform  a follow -up
audit to m e as ure  th e  targe t outcom e s .
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