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tive predictive value of 61 %  and a positive 

likelihood ratio of 6. 

 Our study shows that IDA patients with 

CD have signifi cantly lower HDL lev-

els compared with IDA patients without 

CD, and that this fi nding could be used 

to improve identifi cation of CD. Screen-

ing for CD should at least be done for 

IDA patients who present with HDL levels 

 ≤ 40   mg / dl with an expectation that those 

with levels  ≤ 30   mg / dl would have a greatly 

increased likelihood of CD positivity. 

 It is notable that total plasma cholesterol 

levels (TC) were signifi cantly lower in IDA 

patients with CD than in IDA patients with-

out CD. Th is is in accordance with previ-

ous observations correlating low TC levels 

with the presence of CD in hypochromic 

anemia patients, suggesting that it could 

be used to select anemic patients for CD 

screening ( 6 ). However, aft er adjusting for 

age, gender, BMI, and the use of lipid-low-

ering medications in our study, TC levels, 

unlike HDL levels, were not signifi cantly 

associated with the presence of CD in IDA 

patients. 

 Th e limitations to this study include its 

single-center setting at a tertiary referral 

center and lack of a validation cohort. Th e 

strengths include the use of biopsy-proven 

CD patients, a sample size providing     >    90 %  

power, and that the values reported are those 

at diagnosis. Future studies should pro-

spectively test this approach of case-fi nding 

patients with IDA at high risk for CD.    
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  Table 2 .    Multivariable logistic regression analysis, sensitivity, specifi city, PPV, and positive likelihood ratio of different HDL cutoff values 
predicting the presence of celiac disease   

    HDL cutoff value    Adjusted   a    OR    ROC curve analysis for CD prediction     Sensitivity ( % )    Specifi city ( % )    PPV ( % )    LR (    +    )  

    ≤ 25   mg / dl  NC  b    AUC=0.9, CI (0.84 – 0.95)  P     <    0.0001  16  100  100      +     

    ≤ 30   mg / dl  OR=8, CI (2 – 32)  P =0.004  AUC=0.7, CI (0.57 – 0.84)  P =0.004  22  96  61  6 

    ≤ 35   mg / dl  OR=4, CI (1 – 11)  P =0.01  AUC=0.61, CI (0.5 – 0.72)  P =0.04  30  87  42  3 

    ≤ 40   mg / dl  OR=5, CI (2 – 12)  P =0.001  AUC=0.61, CI (0.5 – 0.7)  P =0.01  48  77  39  2 

     AUC, area under the curve; CD, celiac disease; CI, confi dence interval; LR, likelihood ratio; NC, not calculated; OR, odds ratio; PPV, positive predictive value; ROC, 
receiver operating characteristic.   
   a    Adjusted for body mass index and the use of lipid-lowering medication.   
   b    Since none of the patients in the non-celiac group had HDL  ≤ 25   mg / dl and the specifi city was 100 % , the multiple logistic regression analysis for this HDL cutoff 
value could not be calculated.   

  To the Editor:  Irritable bowel syndrome 

(IBS) is a common, poorly understood 

gastrointestinal disorder. Although family 
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and twin studies broadly support the exist-

ence of a genetic component of IBS risk 

( 1 ), previous candidate gene association 

studies had limited capacity to identify 

novel genes. Genome-wide association 

studies (GWAS), which have revealed new 

risk genes for various complex diseases, 

have not yet been published for IBS. 

 To assess the utility of GWAS for IBS, we 

conducted a pilot study in an Australian 

cohort ( 2 ). IBS was defi ned using Rome 

III criteria, with genome-wide genotyp-

ing performed using an Aff ymetrix Kai-

ser Axiom array. Quality control (QC) 

excluded single-nucleotide polymorphisms 

(SNPs) with a call rate     <    95 % , minor allele 

frequency     <    1 % , or Hardy – Weinberg 

equilibrium  P  value     <    1 × 10     −    6 . Excluded 

samples demonstrated a call rate     <    95 % , 

discrepant clinical and genotypic gender, 

outlying autosomal heterogygosity, cryp-

tic relatedness (fi rst degree) with a second 

sample yielding higher quality data, or non-

European ancestry based on Eigenstrat 

principal components analysis. Following 

QC and genotype imputation using Hap-

Map Phase II European reference data,  ~ 2.5 

million SNPs were available for testing in 

172 IBS cases and 1,398 controls. Statisti-

cal analyses used an additive logistic model 

adjusted for the fi rst two ancestry principal 

components; test statistics were also cor-

rected for potential population stratifi ca-

tion by genomic control ( 3 ). Results were 

compared with a prespecifi ed signifi cance 

threshold of 5 × 10     −    8 . 

 We found no evidence of confounding 

by population substructure or other arti-

facts (genomic infl ation   λ   
GC

     =    1.000). Peak 

association was observed for a cluster of 

21 perfectly correlated SNPs on chromo-

some 10 ( Figure 1 ), each of which showed 

genome-wide signifi cant association with 

IBS ( P  ~ 9 × 10     −    9 ). Th ese SNPs span a 9-kb 

region centered on exon 11 of the proto-

cadherin 15 ( PCDH15 ) gene, encoding 

an integral membrane protein mediating 

calcium-dependent cell – cell adhesion. 

Th e peak genotyped SNP (rs10825269) is 

a nonsynonymous variant (p. Gly380Ser) 

within one of the extracellular cadherin 

(CA) repeats mediating cell – cell contact. 

Th e risk allele (T) has a frequency of 12 %  

in European populations (per-allele odds 

ratio (OR)    =    2.25; 95 %  confi dence interval 

(CI): 1.71 – 2.98). Sequence conservation 

analysis (SIFT) suggests that the Gly380Ser 

amino-acid substitution is tolerated, but it 

identifi es two variants in very close prox-

imity (p. Ala379Th r and Asn389Ser) as 

deleterious to PCDH15 protein function; 

these were not tested in our study but are 

candidate pathogenic variants that may 

explain the observed association. 

 We attempted to replicate this association 

via  de novo  custom genotyping (Sequenom 

platform) in two European-ancestry IBS 

samples: (i) 390 IBS cases and 393 controls 

from the United States, and (ii) 95 IBS cases 

and 323 controls from Sweden. A direc-

tionally consistent eff ect was observed in 

the US sample, whereas the Swedish sam-

ple showed no eff ect. Meta-analysis of the 

three samples yielded an overall  P  value of 

5 × 10     −    6  and summary OR of 1.55 (95 %  CI: 

1.28 – 1.87). 

 Expression of  Pcdh15  mRNA has been 

detected in the sensory and neural epi-

thelium and in both gastrointestinal epi-

thelium and surrounding muscle during 

murine development ( 4 ). In humans, 

 PCDH15  mutations are involved in Men-

delian syndromes of cochlear and retinal 

defects. Their potential role in IBS patho-

physiology remains to be confirmed. 

 Pilot analyses of the diarrhea pre-

dominant subtype (IBS-D) were also per-

formed using 56 cases and 1398 controls 

(  λ   
GC

     =    1.001). A group of correlated SNPs 

spanning a 500-kb region on chromo-

some 4 showed genome-wide signifi cant 

association with IBS-D (peak  P     =    2.5 × 10     −    8  

at rs9999118). Replication data for this 
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  Figure 1 .         Regional association plot for the chromosome 10 region associated with overall irritable 
bowel syndrome. SNP, single-nucleotide polymorphism.  
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  Figure 2 .         Regional association plot for the chromosome 4 region associated with irritable bowel 
syndrome-diarrhea. SNP, single-nucleotide polymorphism.  
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SNP were available in the Swedish sam-

ple (45 IBS-D cases and 323 controls), 

which showed a directionally consistent, 

although attenuated, eff ect (meta-analysis 

summary  P     =    7.9 × 10     −    8 ). Th e risk allele (G) 

has an allele frequency of 2.5 %  in Euro-

peans, and was associated with a large 

summary OR of 7.3, although the 95 %  CI 

was wide (3.53 – 15.03). Th is chromosome 

4 region (see  Figure 2 ) contains several 

genes including fi broblast growth factor 

2 ( FGF2 ), the overlapping  NUDT6  gene, 

thought to regulate FGF2 expression, and 

 SPRY1 , encoding a negative regulator of 

FGF signaling. FGF2 has a major role in 

stimulating the regeneration of gastric and 

colorectal mucosa following infl amma-

tion or bacterial infection ( 5 ). Variants in 

this region may thus moderate local FGF2 

levels and thus FGF2-mediated gastro-

intestinal tissue regeneration following 

infection or infl ammation. 

 Our pilot GWAS was limited by its mod-

est size, and these results require validation 

in larger samples. However, our fi ndings 

suggest the presence of common, biologi-

cally plausible genetic risk variants for IBS. 

Future, well-powered GWAS of IBS are 

likely to reveal new etiological mechanisms 

for this   disorder.   
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  To the Editor:  Th e use of an opioid com-

bined with midazolam to achieve conscious 

sedation in gastrointestinal endoscopy is 

widely practiced, producing a hypothetical 

synergistic eff ect and allowing for the use 

of smaller doses of benzodiazepines dur-

ing endoscopic procedures ( 1 ). Data sug-

gest that endoscopists in the United States 

are nearly evenly split in their use of fenta-

nyl or meperidine (56 vs. 53 % ) ( 2 ). Recent 

literature has attributed shorter procedure 

and recovery times to the use of fentanyl; 

yet, little study has been done to evaluate 

patient satisfaction ( 3 ). 

 Th e primary aim of this study was 

to evaluate whether diff erences exist in 

patient satisfaction between groups receiv-

ing fentanyl / midazolam and those receiv-

ing meperidine / midazolam for general 

endoscopy conscious sedation. In this 

quality survey study, answers to the 20-

question Patient Satisfaction with Sedation 

Instrument (PSSI), which has been previ-

ously validated ( 4 ), were collected dur-

ing the spring of 2010 from 198 patients 

who received either fentanyl / midazolam 

( N     =    91) or meperidine / midazolam ( N     =    107) 

during endoscopy. Sedation was selected 

on the basis of the endoscopist ’ s prefer-

ence. Patients were handed a paper copy 

of the voluntary questionnaire aft er the 

procedure, which was returned by posted 

mail. Th e total score and sedation sub-

scale scores were calculated according to 

the PSSI guidelines; higher scores indicate 

increased satisfaction. 

 Th ere were two signifi cant diff erences 

in PSSI responses between the two groups   

( Table 1 ). Patients in the meperidine /

 midazolam group were more oft en  “ very 

satisfi ed ”  with the length of time for which 

they felt the eff ects of the sedation (77 vs. 65 % , 

 P     =    0.048). Also, patients in the meperidine /

 midazolam group responded  “ very satisfi ed ”  

more oft en to how they would compare their 

satisfaction with this experience with that of 

their previous experience with endoscopy 

(86 vs. 71 % ,  P     =    0.014). In the PSSI subscale 

scores between the two sedation groups 

( Table 2 ), results were similar except for 

the sedation-delivery subscale score, which 

was signifi cantly higher in meperidine /

 midazolam patients compared with fentanyl /

 midazolam patients ( P     =    0.034). 

 We observed that patients were overall 

satisfi ed with sedation in both groups. 

However, there were several questions 

for which answers showed that patients 

who received meperidine / midazolam 

were more satisfi ed than were patients 

who received fentanyl / midazolam, and 

where diff erences either reached statisti-

cal signifi cance or trended toward sig-

nifi cance. Patients receiving meperidine 

were signifi cantly more satisfi ed with the 

length of time for which sedation eff ects 

were felt, following both esophagogas-

troduodenoscopy (EGD) and colonos-

copy. Th erefore, although fentanyl may 

be associated with a shorter recovery 

time following endo scopy, this brings 

into question whether its shorter half-life 

correlates with decreased patient satisfac-

tion. In addition, we found that patients 

who had undergone previous endoscopic 

procedures were more satisfi ed with their 

endoscopic experiences aft er receiv-

ing meperidine. Th is diff erence, in favor 

of meperidine use, was also found to be 

statistically signifi cant. In addition, the 

meperidine / midazolam group required 

on average less midazolam, both overall 

and when sorted by procedure type (EGD, 

colonoscopy, or both). 




