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Abstract

Neurogastroenterology and motility is a new but advanced subspecialty within
gasteroenterology that cater to difficult, persistent and refractory gut-brain symptoms. Hospital
USM has the country’s first and new state-of-the art motility lab that was recently launched on the
25 May 2023, and is covered in nationwide media. Another first is the Brain-Gut Clinic, established
on the 16 November 2022. The clinic is a new concept that builds on unique multiple disciplines
in relation to the gut-brain axis. It is hoped that there will be more awareness on the existence of
neurogastroenterology and motility among doctors and community, and that more research can be

forthcoming to reduce the disease burden.
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Historical Perspective

Neurogastroenterology and motility is a
relatively new but advanced subspecialty within
the larger umbrella of gastroenterology and
hepatology. Before 1970s, gastrointestinal (GI)
motility was anything but an odd niche for the
few academic physiologists and pharmacologists
interested in the working of smooth muscle. In
the 1970s, new technology started to penetrate
the clinical scene including the use of endoscopy.
Likewise, to study the physiology of human
bowels, multi-lumen catheter connected to a
pneumohydraulic pump to transmit pressure
changes, had become a pioneering technique
producing a number of landmark research.
When the industry came in the 1980s with
highly successful drugs including loperamide
and cisapride for treatment of ‘functional GI
disorders (FGIDs)’ that the new specialty got its
much needed boost.

During the early years, FGIDs are
recognised as disorders of gut motor activity but
more recently there is a paradigm shift in the
understanding of interactions between the gut
and brain i.e. the gut-brain axis that provides a
deeper understanding of the disorder. In a global
epidemiology study commissioned by the Rome
foundation, among 70,000 adults, at least one
FGID was diagnosed in 40.3% of internet survey
and 20.7% of household survey (1). During the
recent fourth iteration of the Rome Diagnostic
Criteria, FGIDs have been relabeled as disorders
of gut-brain interactions (DGBIs) (2).

Mechanistic Perspective

There are a number of possible mechanisms
that underlie DGBIs but peripheral and central
sensitisation (a form of neuroplasticity) are
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among the most studied (3). With peripheral
sensitisation, inflammatory mediators would
activate and modulate the gut mucosal receptors
including TRPV1, TRPA1 and NAV1.8 which
resulted in allodynia or hyperalgesia where
painful responses become exaggerated. With
central sensitisation, psychological or cognitive
dysfunction would result in abnormal signaling
downstream in the spinal cord especially
through decreased modulation of the descending
inhibitory pathway. Due to neuroplastic
changes in the gut-brain axis, symptoms
in DGBIs can be refractory, persistent and
difficult to treat. Such patients may benefit from
neuromodulators that allow neurogenesis to
occur, and the more receptors (e.g. acetylcholine,
dopamine, serotonin and norepinephrine) a
neuromodulator can act on, the efficacy is better
(e.g. amitriptyline) but adverse events may be
more too (4).

Another important mechanism of DGBIs
would be dysmotility. For example, in a patient
with dysphagia, after exclusion of obstructive
causes in the esophagus (including cancer),
dysmotility disorders need to be considered.
Achalasia is one such disorder and this condition
can be diagnosed reliably using the high-
resolution esophageal manometry. Another
example is a patient with constipation, where
defecatory disorder can be a cause and this
condition requires evaluation using the high-
resolution anorectal manometry. Effective
treatment is available in treating certain
dysmotility conditions. In the case of achalasia,
per-oral endoscopic myotomy or POEM is a
recently developed endoscopic technique that
has been shown to be beneficial from clinical
trials. Likewise, with defecatory disorders,
biofeedback therapy is helpful based on a
number of clinical trials.



Causative Perspective

It is equally important to understand
what are the triggering factors of neuroplastic
changes in the gut-brain axis. There is a
growing research interest in gut microbiota
being the primary factor. It is found that the gut
microbiota interacts closely with the gut immune
system and the gut-brain axis (5). Beneficial
microbiota or probiotics including lactobacilli
and bifidobacterium, produce anti-inflammatory
small chain fatty acids (SCFAs) (e.g. butyrate)
that can protect the gut against the more
harmful bacteria including Clostridium difficile
and others. These beneficial microbes may be
harmed through indiscriminate prescription
of antibiotics or through other environmental
factors including climate change (6).

Food antigen is the other key triggering
factor, and the FODMAPs are probably the most
studied in DGBIs (7). FODMAPs is the acronym
for fermentable oligosaccharides, disaccharides,
monosaccharides and polyols; essentially these
are short-chain carbohydrates commonly found
in certain fruits and vegetables that are not easily
digested or absorbed by the gut (8). As these
sugars are readily fermented by the bacteria,
the produced gas would stretch the large bowel
resulting in symptoms (e.g. bloating). A low
FODMAPs diet have been shown in clinical trials
to benefit DGBIs (9).

Global warming is fast becoming the
biggest global health threat and unpredictable
floods are among the many manifestations of
climate change (10). We have reported that new
onset DGBIs were not unsurprisingly common
after a major flood, possibly due to expansion
of environmentally derived pathobionts in the
bowels of flood victims associated with poor
water, sanitation and hygiene practices (11).
Furthermore, we have reported beneficial effect
of a probiotic in improving mental health of flood
victims with DGBIs (12).

Practice in Malaysia

In Malaysia, DGBIs are perhaps the most
common clinical consults in gastroenterology
practice and patients are often affected not just
by symptoms but by poor quality of life and
associated psychological illnesses including
anxiety and depression (13). Patients are often
investigated with many tests but at the end
they may be told to be normal. This often leads
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to frustrations not just from patients but also
doctors.  Specialised  neurogastroenterology
laboratory is extremely scarce in Malaysia and
not all centres provide comprehensive testing
and or treatment. This is because motility
equipments can be expensive and need people
who are trained to perform and to analyse the
tests.

Hospital ~ Universiti  Sains  Malaysia
(HUSM) in Kota Bharu is probably the only
hospital in Malaysia with a highly specialised
neurogastroenterology unit, the GI function and
motility unit, also known as the ‘my gut brain
centre’ (www.mygutbraincenter.com) and this
unit is listed under the clinical programmes for
DGBI (Appendix A, Gut feelings—the patient’s
story) endorsed by the Rome Foundation, an
international organisation responsible for the
development of Rome Diagnostic Criteria.

The centre caters to motility tests of
upper and lower GI tracts, provides specialised
treatment programme, research programme and
training programme of local and international
fellows since 2013. For the past one decade, the
centre had performed over 2,000 tests, treated
almost 1,500 patients (including referrals outside
of Kota Bharu), trained 11 fellows (eight local and
three international) and acquired research grants
over RM2 million. We have recently acquired
more equipments to cater for better services,
and more training and research initiatives.
In addition, the centre provides specialised
consults to other specialties including surgery,
paediatric, gynaecology and the dysphagia clinic
(a multi-disciplinary clinic).

The Brain-Gut Clinic

More recently in 16 November 2022, the
Brain-Gut Clinic has been established under the
Brain Behavioural Cluster, School of Medical
Sciences and HUSM, and this is the first such
clinic exists in Malaysia. This clinic is unique in
that multiple disciplines are involved included
dietary, psychology, psychiatry, neuroscience
and of course neurogastroenterology. Patients
referred to the clinic were those from all
disciplines or specialties with refractory or
persistent symptoms of DGBI or dysmotility
requiring multi-disciplinary input (proforma
shown in Tables 1 and 2). Since its humble
operation beginning January 2023, there
have been monthly sessions with each session
having approximately three patients (Figure 1).
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As the clinic is a relatively new concept, the
referral paths are not matured and need further
refinement. Likewise, the multi-disciplinary
nature requires time commitment from various
experts but also entails new learning experience.
Recently, the Gastrointestinal Function and
Motility (GiFM) lab was launched on the
25 May 2023 and covered in nationwide media
(Figure 2). This is the first and new motility lab
in the country, which provide state-of-the-art
diagnostic tests and therapy for patients within
and outside Malaysia.

Conclusion and Future Perspective

First, abnormal neuroplasticity of the
gut-brain axis and dysmotility may explain
refractory symptoms of DGBIs. Second, gut
microbiota and food antigens are recognised
as important triggers and more recently
climate change, too. Third, while the practice of
neurogastroenterology and motility is relatively
new in Malaysia but it caters to a large disease
burden. Fourth, the new Brain-Gut Clinic is
a new concept that builds on unique multiple

Table 1. A proforma to guide referrals for the Brain-Gut Clinic, Hospital USM, Kota Bharu

BRAIN GUT COMBINED CLINIC INITIATIVE
NEURO GASTRO CLINIC =

The clinic aims to streamline patients with neurology diagnosis / disorders with concomitant GI
symptoms be it organic or functional that impacts their QOL
They may need further investigation prior to a definitive management

Name

IC/RN

Age

Main Diagnosis

Other comorbids /
diagnosis

Drug/ Meds list

Prior surgeries

Previous endoscopy
findings (if available)

Esophageal symptoms
e Dysphagia / odynophagia
s Non cardiac chest pain
o Choking / food stuck
e Reflux / regurgitation

Gastric symptoms
e Dyspepsia—>2/12

B lonic symptoms
e Chronic constipation
¢ Abdominal distension
* Fecal incontinence
¢ Diarrhea

The following GI symptoms can be referred neuro-gastro clinic

¢ Vomiting / sx of gastroparesis / delayed gastric emptying
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Table 2. Request forms by the lab and the clinic for referral purposes

. Unit Fungsi Gl & Motilti (GiFM), MPK . Klinik Brain-Gut
9 UM A . Hospital Universiti Sains Malaysia, Kelantan i85 UM M Hospital Universiti Sains Malaysia, Kelantan
mensmues A7 Tel: 097673973 / 097673974 . Tel: 09-7673973 / 097673974
Nama Pesakit (Facens name) No.Pendaftaran (av) - | No. KIP (iC numeen No_Telefon: [Nama Pesakit (Fatents rame) [No.Pendaftaran (mw)- |No. KIP (iC rumben : No.Telefon:
(Phone number) (Pnane number)
Tarikh Temujanjl OTOr Ager T N Tarikh Temujan]i - OPGY R8T "
r ij i D Lelaki {Male) Berat (waight) : (Agpo W’:/ Berat weighy :
Wad TRl TWara 7™ Wad TRIAK (Ward 7 Cve]
m" Tinggl eign 2 o - Tinggl (Heignt : ;
WaKIUMaT KIRIKEI (Circal mfarmatn o) aKiumat KINTKa (Cimca ovmatin) =
2 3
o0 > ‘Keputusan Pemeriksaan Endoskopl Enioscony resu) | p)
Indikas! (naicanon) © Diagnosis semasa (Curent Diagnases) © 0 Indikasi (indcatcn) ¢ ’ﬁqnoslu ‘Semasa (Curent Dagnoas) | Z
Sila tandakan (/) prosedur penylasatan | intervensi yang dikehendak m Sila tandakan (/) indikasi rujukan c
(Please tick (/) disgnostic procedure / intervention required) 2 (Please tick (/) referral indlcation) [
Esophageal manometry Anorectal manometry E Epigastric pain syndrome C
24 hour pH study Endoanal Ultrasound 7)) Unexplained, refractory chronic diarrhea ;
24 hour LPR study Colonic transit study ?' Unexplained, refractory chronic constipation 4
Wireless pH capsule study Colonic manometry > Post-prandial distress syndrome (bothersome post-prandial fullness or carly saticty) 'E
Capsule endoscopy Biofeedback therapy = Non-cardiac chest pain E
Glucose breath test Sensory testing & therapy = Persistent or refractory fecal incontinence E
Fructose breath test Others - ; Unexplained, persistence or refracory dysphagia or odynophagia W
Lactose breath test g Persistent or refractory nausca or vomiting x
‘Tandatangan dan Cop Pakar | Pegawai Perubatan (Untuk Kegunaan Unit GIFM (For GIFM Unit Use Only) '2 Persistent or refractory anorectal pain 2
(Signature and Stamp of the Speciailst or Mecical Oficer ) .
Keadaan Pesakit (Patient’s condition) 0 - ngan dan Cop Pakar | Pagawai Perubatan Untuk Kegunaan KlinikBrain-Gut (For brain gut clinic |z
. = B s =) @
Kerusi Roda | Whee! Chair) - Keadaan Pesakit (Patient’s candition] C
Katil (Stretcher) Kerusi Roda ( Wheel Chair)
Jabatan (Department): g [ -|
Berjalan Kaki (Walking) retcher)
No Telefon (Phone no.) : Jabatan (Department): Berjalan Kaki (Waiking)
Pengesahan Unit (Unit Verification)
Tarikh (Date) : No Telefon (Phone no.) : Pengesahan Unit (Unit Verification)
*Email (email) : Tarikh (Date) :
Tarikh (Date) :
"Unituk pesakit rujkan darl kar Hospital USM, keptusan akan dihantar R
melalul email. (For non-LISM patient report will be send via emad) *Email (emai) : Tarikh (Dote)

Figure 1. Photographs taken during Brain-Gut Clinic in the months of January and April 2023, with
attendance by patients both locally and outside Kota Bharu and experts from clinical neurosciences,
gastroenterologists, dietitians and clinical psychologists
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25-May-2023

Liputan media berkenaan perasmian makmal gastrousus

dan motiliti yang pertama di Malaysia
neurog oenterologi #gut-brain #husm

Media coverage on the launch of the first Gastrointestinal
Function & Motility Lab in Malaysia

troente fgut-brain #husm

Figure 2. Launching and media coverage of the new state-of-the-art neurogastroenterology
and motility lab on the 25 May 2023 by the hospital director, Dato’ Professor

Dr. Nik Hisamuddin Nik Ab. Rahman

disciplines in relation to the gut-brain axis.
From a future perspective, it is hoped that
there will be more awareness on the existence
of neurogastroenterology and motility among
doctors and community, and that more research
can be forthcoming to reduce the disease burden.

Acknowledgements
None.

Conflict of Interest
None.

Funds

None.

n www.mjms.usm.my

Authors’ Contributions

Conception and design: LYY, JMA, ATAH
Analysis and interpretation of the data: LYY,
Drafting of the article: LYY, JMA, ZZ, MII, SAH,
NAS, NI, NH, AKI, MFMM, NMN, SAR, ZI,
ARIG, DNF, MFMZ, ASY, NFFNMS

Critical revision of the article for important
intellectual content: LYY, ZZ, MII, SAH, NAS,
NI, NH, AKI, MFMM, NMN, SAR, ZI, ARIG,
DNF, MFMZ, ASY, NFFNMS

Final approval of the article: LYY, JMA, ZZ, MII,
SAH, NAS, NI, NH, AKI, MFMM, NMN, SAR, ZI,
ARIG, DNF, MFMZ, ASY, NFFNMS

Provision of study materials or patients: LYY,
JMA

Statistical expertise: LYY,

Obtaining of funding: LYY,

Administrative, technical or logistic support: LYY
Collection and assembly of data: LYY, JMA



Correspondence

Professor Dr. Lee Yeong Yeh

MD, MMed (USM), PhD (University of Glasgow),
FACP, FRCP, FACG, FAMM, AGAF, FASc
Professor of Medicine and Consultant of
Gastroenterology,

Hepatology and Internal Medicine,

School of Medical Sciences,

Universiti Sains Malaysia Health Campus,
16150 Kubang Kerian, Kelantan, Malaysia.
Tel: +609 7676575

E-mail: yylee@usm.my

References

1. Sperber AD, Bangdiwala SI, Drossman
DA, Ghoshal UC, Simren M, Tack J, et al.
Worldwide prevalence and burden of functional
gastrointestinal disorders, results of Rome
Foundation Global Study. Gastroenterology.
2021;160:99.e3—114.e3. https://doi.org/10.1053/
j-gastro.2020.04.014

2. Drossman DA, Hasler WL. Rome IV-Functional
GI disorders: disorders of gut-brain interaction.
Gastroenterology. 2016;150:1257—-1261. https://
doi.org/10.1053/j.gastro.2016.03.035

3. Drossman DA. Functional gastrointestinal
disorders: history, pathophysiology, clinical
features, and Rome IV. Gastroenterology.
2016;150:1262.e2—-1279.e2.  https://doi.org/10
.1053/j.gastro.2016.02.032

4. Drossman DA, Tack J, Ford AC, Szigethy
E, Tornblom H, Van Oudenhove L.
Neuromodulators for functional gastrointestinal
disorders (disorders of gut-brain interaction):
a Rome Foundation Working Team Report.
Gastroenterology. 2018;154:1140.e1—-1171.e1.
https://doi.org/10.1053/j.gastro.2017.11.279

5. Choudhary AK, Lee Y. Dysregulated microbiota-
gut-brain axis. Nutr Food Sci. 2017;47:648—658.
https://doi.org/10.1108 /NFS-03-2017-0034

6. Lee YY, Hassan SA, Ismail IH, Chong SY, Raja
Ali RA, Amin Nordin S, et al. Gut microbiota in
early life and its influence on health and disease:
a position paper by the Malaysian working group
on gastrointestinal health. J Paediatr Child
Health. 2017;53:1152—-1158. https://doi.org/10
.1111/jpc.13640

10.

11.

12.

13.

Editorial | Brain-Gut Clinic in Hospital USM

Veettil SK, Sadoyu S, Bald EM, Chandran VP,
Khuu SAT, Pitak P, et al. Association of proton-
pump inhibitor use with adverse health outcomes:
a systematic umbrella review of meta-analyses
of cohort studies and randomised controlled
trials. Br J Clin Pharmacol. 2022;88:1551-1566.
https://doi.org/10.1111/bcp.15103

Makharia G, Gibson P, Bai J, Crowe S, Lee
YY, Oruc N, et al. Diet and the gut. World
Gastroenterology Organisation Global Guideline;
2018.

Zhang Y, Ma ZF, Zhang H, Pan B, Li Y, Majid
HA, et al. Low fermentable oligosaccharides,
disaccharides, monosaccharides, and polypols
diet and irritable bowel syndrome in Asia.
JGH Open. 2019;3(2):173—178. https://doi.org/
10.1002/jgh3.12125

Leddin D, Omary MB, Veitch A, Metz G,
Amrani N, Aabakken L, et al. Uniting the
global gastroenterology community to meet the
challenge of climate change and non-recyclable
waste. Gastroenterology. 2021;161:1354—1360.
https://doi.org/10.1053/j.gastro.2021.08.001

Yusof N, Hamid N, Ma ZF, Lawenko RM, Wan
Mohammad WMZ, Collins DA, et al. Exposure
to environmental microbiota explains persistent
abdominal pain and irritable bowel syndrome
after a major flood. Gut Pathog. 2017;9:75.
https://doi.org/10.1186/s13099-017-0224-7

Ma ZF, Yusof N, Hamid N, Lawenko RM,
Mohammad WMZW, Liong MT, et al
Bifidobacterium  infantis M-63  improves
mental health in victims with irritable bowel
syndrome developed after a major flood disaster.
Benef Microbes. 2019;10:111—120. https://doi.
org/10.3920/BM2018.0008

Lee YY, Haque MM, Lawenko RM, Sharma A.
Systemic disorders that affect gastrointestinal
motility. In: Rao SSC, Lee YY, Ghoshal UC.
Clinical and basic neurogastroenterology and
motility. Academic Press; 2020. pp. 601-618.
https://doi.org/10.1016/b978-0-12-813037-7.000
43-1

www.mjms.usm.my


https://doi.org/10.1111/bcp.15103
https://doi.org/10.1002/jgh3.12125
https://doi.org/10.1002/jgh3.12125
https://doi.org/10.1053/j.gastro.2021.08.001
https://doi.org/10.1186/s13099-017-0224-7
https://doi.org/10.3920/BM2018.0008
https://doi.org/10.3920/BM2018.0008
https://doi.org/10.1016/b978-0-12-813037-7.00043-1
https://doi.org/10.1016/b978-0-12-813037-7.00043-1
https://doi.org/10.1053/j.gastro.2020.04.014
https://doi.org/10.1053/j.gastro.2020.04.014
https://doi.org/10.1053/j.gastro.2016.03.035
https://doi.org/10.1053/j.gastro.2016.03.035
https://doi.org/10.1053/j.gastro.2016.02.032
https://doi.org/10.1053/j.gastro.2016.02.032
https://doi.org/10.1053/j.gastro.2017.11.279
https://doi.org/10.1108/NFS-03-2017-0034
https://doi.org/10.1111/jpc.13640
https://doi.org/10.1111/jpc.13640

