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HOW ARE WE GOING TO MAKE PROGRESS TREATING BLADDER PAIN SYNDROME? ICI-RS 2013. 
Malykhina A, Hanno P. Neurourol Urodyn. 2014 Feb 24. doi: 10.1002/nau.22575. [Epub ahead of print] PMID: 
24615847 
A compendium of the ideas presented at the International Consultation on Incontinence Research Society 2013 
meeting of clinicians and basic scientists. It was concluded that translational research studies are still in need of 
improved animal models to study IC/BPS mechanisms and development of novel methods to objectively 
measure bladder pain in rodents. The need to try and develop better clinical therapies will best be met by 
proper phenotyping of this heterogeneous population and avoiding premature publication of clinical trials that 
are anecdotal and do not include randomized placebo control populations. Patients with Hunner's lesions 
should be identified prior to or in the course of clinical trials so that results in this subgroup can be evaluated.  
 
ALTERATIONS IN RESTING STATE OSCILLATIONS AND CONNECTIVITY WITHIN SENSORY AND MOTOR 
NETWORKS IN WOMEN WITH INTERSTITIAL CYSTITIS/PAINFUL BLADDER SYNDROME. 
Kilpatrick LA, Kutch JJ, Tillisch K, Naliboff B, Labus J, Jiang Z, Farmer M, Apkarian AV, Mackey S, Martucci KT, 
Clauw D, Harris RE, Deutsch G, Ness T, Yang CC, Maravilla K, Mullins C, Mayer EA. J Urol. 2014 Mar 25. pii: 
S0022-5347(14)03044-4. doi: 10.1016/j.juro.2014.03.093. [Epub ahead of print] PMID: 24681331 
The authors participating in the Multidisciplinary Approach to the Study of Chronic Pelvic Pain (MAPP) Research 
Network project aimed to identify differences in brain activity and connectivity between female IC/PBS patients 
and healthy controls in order to advance clinical phenotyping and treatment efforts for IC/PBS. Their findings 
suggest that women with IC/PBS have a sensorimotor component to their pathology involving an alteration in 
the intrinsic oscillations and connectivity within a cortico-cerebellar network previously associated with urinary 
bladder function. 
 
UROLOGIC CHRONIC PELVIC PAIN SYNDROME SYMPTOM FLARES: CHARACTERIZATION OF THE FULL 
SPECTRUM OF FLARES AT TWO SITES OF THE MAPP RESEARCH NETWORK. 
Sutcliffe S, Colditz GA, Goodman MS, Pakpahan R, Vetter J, Ness TJ, Andriole GL, Lai HH. BJU Int. 2014 Apr 15. 
doi: 10.1111/bju.12778. [Epub ahead of print] PMID: 24730356 
The purpose was to describe the full spectrum of symptom exacerbations defined by interstitial cystitis/bladder 
pain syndrome and chronic prostatitis/chronic pelvic pain syndrome patients as flares, and to investigate their 
associated health-care utilization and bother at two sites of the Trans-Multidisciplinary Approaches to the 
Study of Chronic Pelvic Pain (Trans-MAPP) Epidemiology and Phenotyping study. The authors report that their 
findings suggest that flares are common and associated with greater symptoms, health-care utilization, 
disruption, and bother. Their findings also inform the characteristics of flares most bothersome to patients (i.e. 
increased pelvic pain and duration), and therefore of greatest importance to consider in future research on 
flare prevention and treatment. 
 
THE PAIN OF PAINFUL BLADDER. 
Payne C. Can Urol Assoc J. 2013 Sep;7(9-10 Suppl 4):S203-S205. PMID: 24523848 
Free full article, click on title. 
Bladder pain can have a number of different etiologies. This brief summary by Christopher Payne MD provides 
an overview of bladder pain syndrome, including current evidence-based recommendations for diagnosis and 
management. The author emphasises that it is essential to understand that Hunner’s lesions appear to be an 
entirely different condition to bladder pain syndrome. 
 
URINARY BLADDER, CYSTITIS AND NERVE/UROTHELIAL INTERACTIONS. 
Birder LA. Auton Neurosci. 2014 May;182:89-94. doi: 10.1016/j.autneu.2013.12.005. Epub 2013 Dec 25. PMID: 
24412640 
The author suggests that pharmacologic interventions aimed at targeting urothelial receptor/ion channel 
expression or transmitter release mechanisms may provide a new strategy for the clinical management of 
bladder disorders such as BPS/IC 
 
URINARY SYMPTOMS AS A PRODROME OF BLADDER PAIN SYNDROME/INTERSTITIAL CYSTITIS. 
Warren JW, Wesselmann U, Greenberg P, Clauw DJ. Urology. 2014 May;83(5):1035-40. doi: 
10.1016/j.urology.2014.01.012. Epub 2014 Mar 25.2014 PMID: 24674116 
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The purpose of this study was to test the hypothesis that more bladder pain syndrome/interstitial cystitis 
(BPS/IC) cases than controls report pre-onset urinary symptoms. The data generated 2 hypotheses: that (1) 
prodromal symptoms are different from BPS/IC symptoms and (2) pain amplification links NBSs, the prodrome, 
the appearance of BPS/IC, and its poor prognosis. Recognition of the prodrome might provide opportunities for 
prevention of fully developed BPS/IC. 
 
ADVANCES IN THE METHODS FOR DISCOVERING NOVEL PAINFUL BLADDER SYNDROME THERAPIES. 
Tseng LH. Expert Opin Drug Discov. 2014 Apr;9(4):423-32. doi: 10.1517/17460441.2014.894975. Epub 2014 
Mar 7. PMID: 24606198 
The author reports that current studies in the discovery of novel IC/BPS therapies are still imperfect, with novel 
approaches that use biocompatible nanomaterials or tissue engineering still ongoing. These nanoformulations 
give the benefit of protecting easily degradable molecules and enhance targeted delivery. Tissue engineering 
holds the promise of regenerating damaged tissues and organs by replacing damaged tissue and/or by 
stimulating the body's own repair mechanisms to heal previously irreparable tissues and organs. For these 
reasons, nanotechnology and tissue engineering could play key roles in the discovery of novel painful bladder 
syndrome therapies.  
 
INCREASED SEVERITY OF INFLAMMATION CORRELATES WITH ELEVATED EXPRESSION OF TRPV1 NERVE 
FIBERS AND NERVE GROWTH FACTOR ON INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME. 
Liu BL, Yang F, Zhan HL, Feng ZY, Zhang ZG, Li WB, Zhou XF. Urol Int. 2014;92(2):202-8. doi: 
10.1159/000355175. Epub 2014 Jan 23. PMID:24458144 
Increased severity of inflammation was correlated with a higher TRPV1-immunoreactive nerve fiber density 
and higher NGF levels. Suburothelial TRPV1-immunoreactive nerve fiber density was significantly correlated 
with pain scores and urgency scores. PGP9.5-immunoreactive nerve fibers were significantly increased in 
IC/BPS and had a positive relationship with inflammation severity. The authors concluded that their study 
revealed increased severity of inflammation correlated with a higher expression of TRPV1-immunoreactive 
nerve fibers and NGF in IC/BPS and correlated with clinical symptoms.  

METALLOTHIONEIN OVEREXPRESSION OF BLADDER BIOPSIES ASSOCIATED WITH TISSUE HYPOXIA IN 
PATIENTS WITH INTERSTITIAL CYSTITIS/PAINFUL BLADDER SYNDROME. 
Lee JD, Lee MH. Int J Urol. 2014 Apr 2. doi: 10.1111/iju.12402. [Epub ahead of print]. PMID: 24698414 
This study examined the relationship between hypoxia and metallothionein expression in bladder biopsies of 
41 interstitial cystitis/painful bladder syndrome patients with a control group consisting of 12 volunteers with 
no IC/BPS symptoms. High expression and co-localization of metallothionein and hypoxia-inducible factor-1 
alpha in the bladder mucosa of patients with interstitial cystitis suggest that overexpression of metallothionein 
is associated with the bladder hypoxia related to this disease. 
 
THE ROLE(S) OF CYTOKINES/CHEMOKINES IN URINARY BLADDER INFLAMMATION AND DYSFUNCTION. 
Gonzalez EJ, Arms L, Vizzard MA. Biomed Res Int. 2014;2014:120525. Epub 2014 Mar 12. PMID: 24738044 
The goals for this review from the Department of Neurological Sciences, University of Vermont College of 
Medicine were to describe chemokine/receptor (CXCL12/CXCR4; CCL2/CCR2) signalling and cytokine/receptor 
(transforming growth factor (TGF- β )/TGF- β type 1 receptor) signalling that may be valuable LUT targets for 
pharmacologic therapy to improve urinary bladder function and reduce somatic sensitivity associated with 
urinary bladder inflammation. 
 
IMMUNOMODULATORY ACTIVITY OF ORPHAN DRUG ELMIRON® IN FEMALE B6C3F1/N MICE. 
Thakur SA, Nyska A, White KL Jr, Smith MJ, Auttachoat W, Germolec DR. Food Chem Toxicol. 2014 Mar 
20;68C:196-203. doi: 10.1016/j.fct.2014.03.015. [Epub ahead of print] PMID: 24657363 
Despite the expanding use in IC treatment and other chronic conditions, the effects of Elmiron® treatment on 
immune system remain unknown. The authors conclude that Elmiron® administration stimulates the immune 
system, increasing numbers of specific cell populations and enhancing macrophage phagocytosis and NK cell 
activity in female B6C3F1/N mice.  
 
EVALUATION OF THE METABOLISM OF GLYCOSAMINOGLYCANS IN PATIENTS WITH INTERSTITIAL CYSTITIS. 
Lucon M, Martins JR, Leite KR, Soler R, Nader HB, Srougi M, Bruschini H. Int Braz J Urol. 2014 Jan-Feb;40(1):72-9. 
doi: 10.1590/S1677-5538.IBJU.2014.01.11. PMID: 24642152 
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Free full text, click on title 
Results showed that PBS/IC patients had lower concentration of GAG in urine when compared to SUI. However, 
there was no reduction in the content of GAG in the urothelium of both groups. Immunofluorescence showed 
that PBS/IC patients had a stronger staining of TGF-beta, decorin (a proteoglycan of chondroitin/dermatan 
sulfate), fibronectin and hyaluronic acid. The results suggest that GAG may be related to the ongoing process of 
inflammation and remodelling of the dysfunctional urothelium that is present in PBS/IC.  
 
GAGS AND GAGS DISEASES: WHEN PATHOPHYSIOLOGY SUPPORTS THE CLINIC. 
Costantini E, Lazzeri M, Porena M. Urologia. 2013 Oct 18;80(3):173-8. doi: 10.5301/RU.2013.11500. Epub 2013 
Sep 30. PMID: 24526593 
The aim of this study was to define the importance of the urothelium starting from the anatomy and physiology 
of the bladder wall. Furthermore, they underline the role of glycosaminoglycans, focusing both on their 
pathophysiological role in the principal bladder diseases and on the therapeutic aspects from the clinical point 
of view.  
 
CHANGES IN SEXUAL FUNCTION OF WOMEN WITH REFRACTORY INTERSTITIAL CYSTITIS/BLADDER PAIN 
SYNDROME AFTER INTRAVESICAL THERAPY WITH A HYALURONIC ACID SOLUTION. 
Hung MJ, Su TH, Lin YH, Huang WC, Lin TY, Hsu CS, Chuang FC, Tsai CP, Shen PS, Chen GD. J Sex Med. 2014 Mar 
17. doi: 10.1111/jsm.12507. [Epub ahead of print] PMID: 24636240 
Intravesical instillation with a hyaluronic acid (HA) solution is an effective treatment for interstitial 
cystitis/bladder pain syndrome (IC/BPS), but its impact on sexual functioning of patients is not known. The aim 
of this study from Taiwan was to evaluate the changes in sexual function of women with refractory IC/BPS who 
underwent a second-line intravesical HA therapy. It was concluded that intravesical HA is an effective 
treatment for refractory IC/BPS. A longer duration of IC/BPS symptoms may be a predictor of poor sexual 
function. However, intravesical HA may improve sexual function along with the reduction of IC/BPS symptoms.  
 
DECREASE OF URINARY NERVE GROWTH FACTOR BUT NOT BRAIN-DERIVED NEUROTROPHIC FACTOR IN 
PATIENTS WITH INTERSTITIAL CYSTITIS/BLADDER PAIN SYNDROME TREATED WITH HYALURONIC ACID. 
Jiang YH, Liu HT, Kuo HC. PLoS One. 2014 Mar 10;9(3):e91609. doi: 10.1371/journal.pone.0091609. eCollection 
2014. PMID: 24614892 
Free full article, click on title 
The aim of this study from Taiwan was to investigate urinary nerve growth factor (NGF) and brain-derived 
neurotrophic factor (BDNF) levels in interstitial cystitis/bladder pain syndrome (IC/BPS) patients after 
hyaluronic acid (HA) therapy. It was concluded that urinary NGF, but not BDNF, levels decreased significantly 
after HA therapy; both of these factors remained higher than in controls even after HA treatment. HA had a 
beneficial effect on IC/BPS, but it was limited. The reduction of urinary NGF levels was significant in responders, 
with a reduction of pain and improved GRA. 
 
INTRAVESICAL TREATMENT OF BLADDER PAIN SYNDROME/INTERSTITIAL CYSTITIS: FROM THE 
CONVENTIONAL REGIMENS TO THE NOVEL BOTULINUM TOXIN INJECTIONS. 
Dellis A, Papatsoris AG. Expert Opin Investig Drugs. 2014 Apr 22. [Epub ahead of print] PMID: 24749738 
The authors note thatmost of the recent studies use BTX-A with no serious adverse effects and with 
satisfactory results in patients who do not respond to oral or standard intravesical therapy. Nevertheless, there 
is no consensus regarding the best dosage scheme of BTX, the injection sites and the treatment intervals. BTX 
intravesical administration in patients with BPS/IC is a safe and efficient treatment option; yet the level of 
evidence of the initial studies is not high. The authors emphasise that there is still a need for large randomized 
controlled studies so that a consensus can be reached for the ideal BTX dosage, injection sites and intervals 
between treatments. 
 
ULCERATIVE AND NONULCERATIVE FORMS OF BLADDER PAIN SYNDROME/INTERSTITIAL CYSTITIS DO NOT 
DIFFER IN SYMPTOM INTENSITY OR RESPONSE TO ONABOTULINUM TOXIN A 
Pinto R, Lopes T, Costa D, Barros S, Silva J, Silva C, Cruz C, Dinis P, Cruz F.Urology. 2014 May;83(5):1030-4. doi: 
10.1016/j.urology.2014.01.018. PMID: 24767520 
The purpose of this study was to determine whether intratrigonal Onabotulinum toxin A (OnabotA) injection 
produces a different symptomatic outcome and duration of effect on ulcerative (Ulc) and nonulcerative (NUlc) 
bladder pain syndrome/interstitial cystitis (BPS/IC) patients and to compare the urinary levels of 
neurotrophines (NGF, BDNF, and GDNF) in response to OnabotA. The authors found that in this cohort Ulc and 
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NUlc patients had similar symptoms at baseline and comparable clinical response to intratrigonal OnabotA. 
These findings suggest that pain may not be directly related with ulcers themselves. 
 
USE AND EFFECTIVENESS OF COMPLEMENTARY THERAPIES AMONG WOMEN WITH INTERSTITIAL CYSTITIS. 
Anderson R, Zinkgraf K. Urol Nurs. 2013 Nov-Dec;33(6):306-9, 311. PMID: 24592524 
Interstitial cystitis is a chronic condition that may go undiagnosed for years. Patients may turn to 
complementary therapies to find relief of symptoms. A survey was done at Waukesha Memorial Hospital, 
Waukesha, USA to assess the use and effectiveness of these therapies by adult women diagnosed with the 
disorder. 
 
EVALUATION OF SELECTIVE CANNABINOID CB1 AND CB2 RECEPTOR AGONISTS IN A MOUSE MODEL OF 
LIPOPOLYSACCHARIDE-INDUCED INTERSTITIAL CYSTITIS. 
Tambaro S, Casu MA, Mastinu A, Lazzari P. Eur J Pharmacol. 2014 Apr 15;729:67-74. doi: 
10.1016/j.ejphar.2014.02.013. Epub 2014 Feb 20. PMID: 24561047 
This study evaluated the anti-inflammatory effect of selective cannabinoid CB1 and CB2 receptor agonists in a 
mouse model of interstitial cystitis. The authors are of the opinion that their findings strongly suggest that 
modulation of the cannabinoid CB2 receptors might be a promising therapeutic strategy for the treatment of 
bladder diseases and conditions characterized by inflammation, such as interstitial cystitis.  
 
INTRAVESICAL LIPOSOME AND ANTISENSE TREATMENT FOR DETRUSOR OVERACTIVITY AND INTERSTITIAL 
CYSTITIS/PAINFUL BLADDER SYNDROME. 
Tyagi P, Kashyap MP, Kawamorita N, Yoshizawa T, Chancellor M, Yoshimura N. ISRN Pharmacol. 2014 Jan 
15;2014:601653. eCollection 2014. PMID: 24527221 
Free full article, click on title 
This review focuses on the recent advancements in intravesical drug delivery, which bring added benefit to the 
therapy of detrusor overactivity and interstitial cystitis/painful bladder syndrome (IC/PBS). The authors 
conclude that adoption of forward-thinking approaches can achieve advancements in drug delivery systems 
targeted to future improvement in pharmacotherapy of bladder diseases. Latest developments in the field of 
nanotechnology can bring this mode of therapy from second line of treatment for refractory cases to the 
forefront of disease management. 
 
URINARY BLADDER MUCOSAL RESPONSES TO ISCHEMIA. 
Sunagawa M, Wolf-Johnston A, Nomiya M, Sawada N, Andersson KE, Hisamitsu T, Birder LA. World J Urol. 2014 
Apr 12. [Epub ahead of print] PMID: 24728265 
The objectives of this study from Pittsburgh were to examine the expression of various cellular proteins within 
the urothelium (UT) and lamina propria (LP) following chronic bladder ischemia in the rat urinary bladder. The 
authors report that their findings reveal that chronic ischemia alters a number of proteins within the UT and 
underlying LP. These proteins are involved in barrier function, remodeling, repair as well as intercellular 
communication. The increased expression of LP-vimentin-IR cells suggests that changes in cell-cell interactions 
could play a role in ischemia-induced changes in bladder activity. 
 
BLADDER SENSORY PHYSIOLOGY: NEUROACTIVE COMPOUNDS/RECEPTORS, SENSORY TRANSDUCERS AND 
TARGET-DERIVED GROWTH FACTORS AS TARGETS TO IMPROVE FUNCTION. 
Gonzalez EJ, Merrill L, Vizzard MA. Am J Physiol Regul Integr Comp Physiol. 2014 Apr 23. [Epub ahead of print] 
PMID: 24760999 
Gonzalez et al review studies related to the organization of the afferent limb of the micturition reflex and 
discuss neuroplasticity in an animal model of urinary bladder inflammation to increase the understanding of 
functional bladder disorders and to identify potential novel targets for development of therapeutic 
interventions. Given the heterogeneity of BPS/IC and the lack of consistent treatment benefits, it is unlikely 
that a single treatment directed at a single target in micturition reflex pathways will have a mass benefit. Thus, 
identification of multiple targets is a prudent approach and use of cocktail treatments directed at multiple 
targets should be considered. 
 
HEALTH CARE SERVICE UTILIZATION AMONG PATIENTS WITH BLADDER PAIN SYNDROME/INTERSTITIAL 
CYSTITIS IN A SINGLE PAYER HEALTHCARE SYSTEM. 
Chung SD, Liu SP, Li HC, Lin HC. PLoS One. 2014 Jan 29;9(1):e87522. doi: 10.1371/journal.pone.0087522. 
eCollection 2014. PMID: 24489932 
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This study from Taiwan investigated the differences in the utilization of healthcare services between patients 
with bladder pain syndrome/interstitial cystitis (BPS/IC) and patients without BPS/IC and found that patients 
with BPS/IC have a significantly higher number of healthcare-related visits, and have significantly higher 
healthcare related costs than age-matched controls. The high level of healthcare services utilization accrued 
with BPS/IC was not necessarily exclusive for BPS/IC, but may have also been associated with medical 
comorbidities. 
 
NON-BLADDER CONDITIONS IN FEMALE TAIWANESE PATIENTS WITH INTERSTITIAL CYSTITIS/HYPERSENSITIVE 
BLADDER SYNDROME. 
Fan YH, Lin AT, Lu SH, Chuang YC, Chen KK. Int J Urol. 2014 Apr 13. doi: 10.1111/iju.12456. [Epub ahead of print] 
PMID: 24724573 
This study by Fan and colleagues from Taiwan aimed to detect non-bladder conditions in patients with 
interstitial cystitis/hypersensitive bladder syndrome. They concluded that interstitial cystitis/hypersensitive 
bladder syndrome patients are more likely to have multiple non-bladder conditions. These conditions correlate 
with the severity of interstitial cystitis/hypersensitive bladder syndrome symptoms. 
 
ENIGMA OF URETHRAL PAIN SYNDROME: WHY ARE THERE SO MANY ASCRIBED ETIOLOGIES AND 
THERAPEUTIC APPROACHES? 
Phillip H, Okewole I, Chilaka V. Int J Urol. 2014 Jan 21. doi: 10.1111/iju.12396. [Epub ahead of print] PMID: 
24447292 
Urethral pain syndrome has had several sobriquets, which have led to much confusion over the existence of 
this pathological condition and the useful options in the care of the afflicted patient. The aim of this study was 
to explore the proposed etiologies of this syndrome, and to provide a critical analysis of each proposed etiology 
and present a balanced argument on the plausibility of the proposed etiology and therapeutic approaches.  
 
KETAMINE: AN UPDATE ON ITS ABUSE. 
Bokor G, Anderson PD. J Pharm Pract. 2014 Mar 20. [Epub ahead of print] PMID: 24651639 
Ketamine is a dissociative anesthetic and substance of abuse. Numerous effects can result from the abuse of 
ketamine. Death from acute direct toxicity is rare. Ketamine can alter numerous functions in the brain including 
color perception, memory, attention, cognition, reaction time, and sense of time and can produce 
psychological addiction. Chronic ketamine abuse can produce toxicity to the gastrointestinal and urinary tract. 
Gastrointestinal changes include epigastric pain, hepatic dysfunction, and impaired gallbladder activity. The 
most common urological condition from ketamine is cystitis but renal failure has been reported. 
 
INTERSTITIAL CYSTITIS ASSOCIATED WITH PRIMARY SJÖGREN'S SYNDROME SUCCESSFULLY TREATED WITH A 
COMBINATION OF TACROLIMUS AND CORTICOSTEROID: A CASE REPORT AND LITERATURE REVIEW. 
Ueda Y, Tomoe H, Takahashi H, Takahashi Y, Yamashita H, Kaneko H, Kano T, Mimori A. Mod Rheumatol. 2014 
Apr 11. [Epub ahead of print] PMID: 24720552 
Ueda and colleagues from Japan report a case of interstitial cystitis (IC) associated with primary Sjögren's 
syndrome (SS) successfully controlled with combination therapy of tacrolimus and a corticosteroid.  
 
RENAL TUBULAR DYSFUNCTION IN PATIENTS WITH PRIMARY SJÖGREN SYNDROME. 
Duffles Amarante GB, Zotin MC, Rocha E, Delgado AG, Leite Jr M, Gomes CP. Clin Nephrol. 2014 Mar;81(3):185-
91. doi: 10.5414/CN108142. PMID: 24424087 
Primary Sjögren's syndrome (pSS) is an important cause of renal tubular dysfunction in adults, mainly due to 
acquired type 1 distal renal tubular acidosis (RTA 1) and concentration defects (CD). Data from this study 
showed a high prevalence of tubular dysfunction, mainly RTA 1 and CD, in patients with pSS, and suggest that 
patients with this disorder should be evaluated by the acidification protocol used in this study and WDT for 
proper diagnosis. Proximal tubular injury was less common. 
 
EVERYTHING YOU NEED TO KNOW ABOUT DISTAL RENAL TUBULAR ACIDOSIS IN AUTOIMMUNE DISEASE. 
Both T, Zietse R, Hoorn EJ, van Hagen PM, Dalm VA, van Laar JA, van Daele PL. Rheumatol Int. 2014 Mar 29. 
[Epub ahead of print] PMID: 24682397 
Renal acid-base homeostasis is a complex process, effectuated by bicarbonate reabsorption and acid secretion. 
Impairment of urinary acidification is called renal tubular acidosis (RTA). Distal renal tubular acidosis (dRTA) is 
the most common form of the RTA syndromes. Multiple pathophysiologic mechanisms, each associated with 
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various etiologies, can lead to dRTA. The most important consequence of dRTA is (recurrent) nephrolithiasis. 
The diagnosis is based on a urinary acidification test. Potassium citrate is the treatment of choice. 
 
 
ASSOCIATIONS AMONG GUT PERMEABILITY, INFLAMMATORY MARKERS, AND SYMPTOMS IN PATIENTS 
WITH IRRITABLE BOWEL SYNDROME. 
Shulman RJ, Jarrett ME, Cain KC, Broussard EK, Heitkemper MM. J Gastroenterol. 2014 Jan 17. [Epub ahead of 
print] PMID: 24435814 
Alterations in gastrointestinal (GI) permeability and immune measures are present in some patients with 
irritable bowel syndrome (IBS) but the relationship to symptoms is poorly defined. The authors identified a 
subgroup of IBS subjects with higher IL-10 and/or higher L/M ratio who had substantially higher IBS 
interference and IBS symptom scores. They concluded that their findings suggest a distinct subgroup of IBS 
patients with alterations in gut barrier function. This subgroup is characterized by increased GI permeability 
and/or increased PBMC production of IL-10. These physiologic alterations reflect more severe IBS as measured 
by interference of IBS with daily activities and daily IBS symptoms. 
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