
J Gastrointestin Liver Dis, June 2018 Vol. 27 No 2: 201-205

Efficacy and safety of a new nutraceutical 
formulation in managing patients with 
symptomatic uncomplicated diverticular 
disease: a 12-month, prospective, pilot study

To the Editor,

Diverticulosis of the colon is the most frequent endoscopic 
alteration detected during colonoscopy [1], and about 20% of 
those patients develop symptoms linked to diverticula, called 
Symptomatic Uncomplicated Diverticular Disease (SUDD) [2]. 
Although SUDD is characterized by symptoms similar to those 
occurring in Irritable Bowel Syndrome (IBS) (i.e. abdominal 
pain, bloating, alteration of bowel habits), current data showed 
that a combination of clinical and laboratory data may easily 
differentiate SUDD from IBS [3]. Pathogenesis of SUDD is 
not completely understood, even if dysbiosis and microscopic 
inflammation seem to play an important role [2]. Consequently, 
there is no standard treatment for SUDD, which is generally 
treated with non-absorbable antibiotics, anti-inflammatory 
drugs or probiotics [4]. In the last years, nutraceutical products 
have been accepted as a safer alternative/supplementation to 
conventional therapy. In vitro and animal model studies have 
shown their involvement in several biological processes, including 
antioxidant defenses, cell proliferation, gene expression, which 
may account for a role in the maintenance of the mucosal barrier 
integrity, the control of the inflammatory pathways and the 
modulation of the immune response [5]. These data suggest a 
wide spectrum of positive effects exerted by nutraceuticals, with 
a high potential for a therapeutic use in humans. Since low-grade 
inflammation seems to play a role in SUDD too, as well as in the 
occurrence of left-lower abdominal pain [6], we aimed to assess 
the efficacy and safety of a new nutraceutical formulation in 
treating patients with SUDD. 

Fifteen consecutive patients (7 males and 8 females; mean 
age 63.5 years, range 57-70; body mass index 25.5 kg/m2; range 
24.0-26.3) at the first diagnosis of SUDD were enrolled. All 
patients underwent  a colonoscopy and were scored according to 
the Diverticular Inflammation and Complications Assessment 
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(DICA) endoscopic classification [7]. In particular, 14 patients 
were classified as DICA 1 and 1 patient as DICA 2. Patients 
were treated with DIVER 100® (an association of natural 
active ingredients, including Boswellia serrata, inulin, niacin, 
cranberry, vitamin B1, B2, B6, B12, zinc and folic acid) 2 
capsules/day for 10 days per month, and prospectively followed-
up for 12 months. Assessed symptoms were abdominal pain, 
meteorism, constipation, and diarrhea, scored by using a 
quantitative symptomatic scale [8]. Patients were assessed at 
entry, and at 3, 6, 9, and 12-month follow-up. The primary 
end-point was the efficacy in reducing symptoms; secondary 
end-points were safety and prevention of acute diverticulitis 
occurrence. Abdominal pain was the most relevant symptom.

Fourteen patients concluded the study, and one was lost 
during follow-up. During follow-up, therapy was significantly 
effective in reducing all symptoms with respect to baseline (Fig. 
1). No adverse events were recorded during the study. No acute 
diverticulitis occurred except in one patient, scored as DICA 2 
at the time of enrolment.   

This prospective, pilot study showed that DIVER 100® is 
effective in reducing symptoms in SUDD patients with a mild 
form of disease (i.e. DICA 1). In fact, all symptoms were reduced, 
including the most frequent and characteristic one: abdominal 
pain. This may be explained by the specific anti-inflammatory 
role of this nutraceutical formulation. For example, Boswellia 
serrata and cranberry have been found effective in controlling 
experimental colitis, thanks to their anti-oxidant and anti-
inflammatory properties [9, 10]. The same anti-inflammatory 
effect may be exerted by other components of this nutraceutical 
formulation. For example, folic acid may help enhancing the 
activity of regulatory T cells [11], and vitamin B6 may reduce 
the inflammation both enhancing interleukin 10 activity [12] 
and increasing the growth of Lactobacilli strains, a bacterial 
species that seem to be effective in controlling SUDD symptoms 
[8]. Another strength of this nutraceutical formulation is that 
it seems extremely safe, since no adverse events were recorded. 
This result implies that this formulation may be safely used also 
in patients with comorbidity or intolerant to other treatments, 
such as mesalazine.      
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In conclusion, the nutraceutical formulation DIVER 100® 
seems to be a promising therapy to control symptoms in SUDD 
patients. Further larger studies are warranted to confirm these 
preliminary data.
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Fig. 1. Symptom scores at baseline and throughout the follow-up. A) abdominal pain; B) meteorism; C) 
constipation; D) diarrhea. The central box represents the interquartile range; the middle line represents 
the median; error bars extend from the minimum to the maximum value, excluding „outside” and 
„far out” values, which are displayed as separate points. Friedman test.
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Severe hyponatremia after direct-acting 
antiviral treatment in a patient with virus 
C compensated liver cirrhosis and kidney 
transplant

To the Editor,

We have read with interest the case presented by Calvanese 
et al. [1], regarding sustained virological response (SVR) 
after a 4-week treatment with ritonavir-boosted paritaprevir, 
ombitasvir and dasabuvir (3D regimen) plus ribavirin in a 
kidney transplant (KT) recipient. As there is little experience 
focusing on this associated pathology, we present a similar case 
of SVR in a 58 year-old male patient with kidney transplant 
(KT) and hepatic C virus (HCV) compensated liver cirrhosis, 
in whom severe hyponatremia required the antiviral treatment 
discontinuation after 32 days. The patient was diagnosed with 
chronic HCV infection and chronic kidney disease (CKD) in 
2000. He received a KT from a living donor in 2008 requiring 
immunosuppressive treatment with tacrolimus, mycophenolate 
mofetil and prednisone. In 2017 he was diagnosed with 
hepatitis C related liver cirrhosis, Child-Pugh score A. and 
started antiviral treatment with 3D regimen. At the 4-week 
follow-up visit, the transaminases were normal and a slight 
increase in serum creatinine (1.29 mg/dl vs. 1.20 mg/dl at 
start) was noted, without side effects. In the 5th week of 
treatment the patient presented to Emergency Department 
with neurological symptoms (Glasgow Coma Scale 9), severe 
euvolemic hyponatremia (Na 101 mmol/l) and an increase in 
creatinine level (1.7 mg/dl), requiring cessation of antiviral 
medication. The syndrome of inappropriate antidiuretic 
hormone secretion (SIADH) was diagnosed based on: 
low serum osmolality (195 mOsm/kg), increased urinary 
osmolality (335 mOsm/kg) and low sodium level (104 mEq/L).  
The tacrolimus level was increased (20 ng/ml). The laboratory 
analysis and imaging studies  performed for the differential 
diagnosis of hyponatremia revealed: normal glycemia, normal  
thyroid and adrenal function, no diuretic use, no parenteral 
fluid administration, no cardiac or hepatic failure, and normal 
brain magnetic resonance imaging. After slow rebalancing of 
hyponatremia, the evolution was favorable, with reversibility 
of the neurological symptoms and normalization of the renal 
function. The follow-up 12 weeks visit revealed undetectable 
HCV-RNA.

The direct antiviral agents (DAAs) (most regimens 
including sofosvubir) in patients with KT showed favorable 
results, with SVR in 97% of patients; discontinuation and 
side effects are similar to non-transplanted patients [2]. The 
3D regimen proved its efficacy and safety in end-stage CKD 
and hemodialysis patients, without any nephrotoxicity [3]. 

However, few KT patients infected with HCV were treated 
with 3D regimen [4].

The main concern in the treatment of KT patients for 
HCV infection with 3D regimen is drug interactions with 
immunosuppressive therapy, especially with cyclosporine 
and tacrolimus. Ritonavir is a strong inhibitor of CYP3A4, so 
co–administration of other drugs metabolized by this enzyme 
(such as tacrolimus) may increase plasma concentrations. 
The current recommendation for KT patients receiving 
3D regimen is to reduce the dose of tacrolimus with close 
monitoring of blood levels and dosage adjustment [4]. Only a  
few isolated cases in the literature described tacrolimus induced 
hyponatremia due to SIADH or to salt losing nephropathy, 
irrespective of the tacrolimus level [5, 6].

To the best of our knowledge, this is the first case to report 
hyponatremia as a severe side effect of 3D regimen, most likely 
secondary to ritonavir - tacrolimus interaction. Although the 
optimal duration of 3D treatment is considered 12 weeks, both 
cases suggested that SVR could be obtained in KT patients with 
a shorter duration of treatment.
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Liver stiffness better predicts portal 
hypertension after HCV eradication

To the Editor,

Eradication	of	HCV	infection	with	direct	acting	antiviral	
(DAA)	therapy	in	patients	with	compensated	advanced	chronic	
liver	 disease	 (cACLD)	brings	 new	questions	 regarding	 the	
reliability	and	the	accuracy	of	noninvasive	tests	in	the	post-
HCV	settings.	Recent	data	reported	that	liver	stiffness	rapidly	
decreases	especially	during	the	first	4	weeks	of	DAA	therapy,	
with	 no	notable	 changes	 at	 the	 end	of	 treatment	 (EOT)	or	
when	 assessing	 the	 sustained	 virologic	 response	 (SVR)	 at	
12	weeks	 after	EOT	 [1].	Data	 from	 the	Peg-Interferon	 era	
showed	 that	baseline	HVPG	 (hepatic-vein	portal	 gradient),	
irrespective	of	achieving	SVR,	is	the	sole	predictor	of	long-
term	decompensation	 and	mortality	 [2].	As	 liver	 stiffness	
measurement	(LSM)	is	considered	a	very	good	predictor	of	
clinically	significant	portal	hypertension	(CSPH)	[3,	4],	we	
investigated	the	accuracy	of	LSM	to	estimate	CSPH	and	to	
predict	long-term	outcome	in	cACLD	patients	after	obtaining	
SVR.

Sixty-nine	consecutive	HCV	patients	with	cACLD	(mean	
age	59.2	±	8.2	years;	63.8%	females)	eligible	for	DAA	therapy	
were	included.	They	all	had	HVPG	measurement	at	baseline	
and	at	SVR12.	Transient	elastography	was	used	to	measure	the	
LSM	at	baseline,	EOT	and	SVR12.	All	patients	obtained	viral	
clearance.	During	the	study	period,	median	LSM	decreased	
from	23.15	(6.4-62.7)	kPa	at	baseline	to	18.7	(7.3-47.2)	kPa	
at	EOT	(p=0.015)	and	remained	unchanged	at	SVR12	[19.8	
(5.9-55.1)	kPa;	p=0.37].	Median	HVPG	dropped	from	12.5	(3-
27)	mmHg	at	baseline	to	9	(3-27)	mmHg	at	SVR12,	p=0.013.	
The	proportion	of	patients	with	CSPH	decreased	from	74.2%	
at	baseline	to	46.7%	at	SVR12	(chi-square=13.48;	p<0.001).	
Interestingly,	the	correlation	between	LSM	and	HVPG	was	
stronger	at	SVR12	(r=0.839;	p<0.001)	as	compared	to	baseline	
(r=0.698;	p<0.001).	Furthermore,	 the	performance	of	LSM	
to	 detect	CSPH	was	 better	 after	 obtaining	 viral	 clearance	
[AUROC	of	0.88	(95%CI:	0.82-1.00)	vs.	0.82	(95%CI:	0.70-
0.94)	 and	 diagnostic	 accuracy	 of	 80%	vs	 57.6%]	 and	 the	
best	cut-off	values	(calculated	using	the	Youden	index)	were	
different:	12	kPa	at	SVR12	vs.	20.5	kPa	at	baseline.	

Despite	the	small	number	of	patients	included	in	this	single	
center	 and	 still	 on-going	 experience,	 the	 results	 are	worthy	
of	 careful	 analysis.	 First,	we	 demonstrated	 that	 the	DAA	
therapy	 induced	 a	 reduction	 of	LSM	during	 treatment	 that	
was	maintained	after	12	weeks	of	discontinuation,	proving	the	
significant	effect	of	HCV-induced	liver	inflammation	on	LSM	
[1].	The	reduction	of	HVPG	also	proved	the	important	role	of	
HCV-induced	 inflammation	 on	 hepatic	 vascular	 resistance.	
The	particular	behavior	of	LSM	and	HVPG	after	DAA	therapy	
is	in	accordance	with	the	recent	results	published	by	Lens	et	
al.	[5],	showing	a	better	diagnostic	performance	of	LSM	for	
CSPH	after	DAA	therapy	[5].	The	different	LSM	cut-off	values	

obtained	for	the	prediction	of	CSPH	seem	confusing	only	at	
first	sight;	at	a	closer	look,	they	are	in	line	with	the	findings	
that	proposed	different	thresholds	for	ruling-in	and	out	CSPH	
[5].	Indeed,	taking	into	account	that	the	baseline	LSM	cut-off	
value of 20.5 kPa had a 91% positive predictive value, it could 
be	used	to	rule-in	CSPH;	the	SVR12	LSM	cut-off	value	of	12	
kPa	has	a	100%	negative	predictive	value,	being	more	suitable	
to	rule-out	CSPH,	especially	in	the	absence	of	HCV	infection.	

The	HCV	 clearance	 due	 to	 DAA	 therapy	 induces	 a	
reduction	in	LSM	and	HVPG,	mainly	due	to	the	elimination	of	
the	inflammatory	component	of	hepatic	stiffness	and	vascular	
resistance.	Our	 results	 show	 that,	 in	 the	 absence	 of	HCV	
infection	at	SVR,	LSM	and	HVPG	seem	to	correlate	better	
and	LSM	seems	to	be	a	better	noninvasive	tool	to	rule-out	than	
to	rule	in	CSPH	in	infected	patients.	
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Obesity and irritable bowel syndrome: 
coincidence or association?

To the Editor, 

Irritable bowel syndrome (IBS) is a medical condition able 
to alter the eating patterns and thus susceptible to induce body 
mass index (BMI) changes. It has been reported that IBS is 
more common in patients with morbid obesity [1]. Although 
the reason for this association is unknown, some hypothesis 
may be formulated. Altered small bowel and colonic transit 
and low-fiber and high-refined-carbohydrate diets are linked to 
obesity and are potential contributors to this association. More 
than 60% of the people with IBS complain of food intolerance, 
unable to change the diet and predisposing to both obesity 
and IBS symptoms [2]. Altered absorption or metabolism of 
fat may also contribute [3]. A comprehensive review was not 
able to detect any significant association between obesity and 
IBS because of the heterogeneity of the studies [4], confirming 
the high heterogeneity of  IBS populational studies [5].

Given this status of information, we looked into our 
database and analyzed phenotypic characteristics and the 
relationship between obesity (expressed by BMI) and IBS, 
stratified in two groups: one with non-post-infectious IBS 
(NPI-IBS) and the other one with post-infectious IBS (PI-IBS). 
We identified 592 IBS patients: 528 patients with NPI-IBS (174 
males, 354 females), of whom 99 were obese (34 males, 65 
female, mean ± SD age  45.8 ± 5 years) and 64 PI-IBS patients 
(25 males, 39 females) of whom 17 were obese (6 males, 11 
females, mean  ± SD age  41.7 ± 5 years). We compared these 
groups with a control group of 100 age and sex matched 
patients, randomly selected from the hospital database after 
exclusion of functional gastrointestinal pathology (39 male, 61 
female), of whom 22 were obese patients (9 male, 13 female) 
(Table I). The prevalence of obesity in NPI-IBS was 18.75% vs. 
22% in the control group (χ2:0.5709, p= 0.75); in PI-IBS obesity 
was present in 26.57% (χ2: 0.4482, p= 0.79).

Thus, in our large IBS sample, obesity is as frequently 
encountered in IBS as in the general population.

According to our data, underweight patients from the 
control group are almost twice the number of NPI-IBS and PI-
IBS patients taken together. There is no significant difference 
between the three groups of patients with normal weight. In 
each IBS group, the female gender with class I obesity was 
predominant: 59/99 NPI-IBS (59.6%) and 9/17 PI-IBS (52.94%), 
respectively. Bloating and flatulence were more common in 
both obese IBS groups, 57% in NPI-IBS and 41% in PI-IBS 
compared to 23% in the control group. In the NPI-IBS group, 
the therapeutic response at one month (probiotics, prebiotics, 
intestinal anti-inflammatory drugs, antibiotics, opioids, 5-HT 
3 receptor antagonists, antispasmodics in monotherapy or 
in combination) failed in 37% of NPI-IBS obese patients as 

against 23% of NPI-IBS normal weight patients assessed by 
the physician, (χ2: 6.8987, p:0.0317) and in 66% PI-IBS obese 
versus 54% non obese PI-IBS patients (χ2 :0.6968, p:0.705803). 

In conclusion, in our study obesity had a similar prevalence 
in NPI-IBS and PI-IBS as in controls.  However, patients with 
PI-IBS and class II obesity were more numerous than NPI-
IBS and controls having similar BMI (15.62% vs. 8% in the 
control group and 5.87% in NPI-IBS group). Most NPI-IBS 
obese patients (10.78%) and obese controls (12%) belonged 
to class I obesity. The therapeutic response was less favorable 
in NPI-IBS and PI-IBS obese patients than in NPI-IBS and 
PI-IBS  normal weight patients.
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Table I. Distribution of the patients based on their body mass index (BMI)

Body Mass Index(kg/m2) NPI-IBS 
(n=528)

PI-IBS 
(n=64)

Controls 
(n=100)

Underweight n (%) 12 (2.46%) 2 (3.12%) 6(6%)

Normal18.50 -24.99 n (%) 221 (41.85%) 29(45.31%) 52 (52%)

Overweight25 -29.99n (%) 196 (37.12%) 16 (25%) 20 (20%)

Obesity class I 30-34.9 
n (%)

57 (10.78%) 6 (9.37%) 12 (12%)

Obesity class II 30-34.9
n (%)

31 (5.87%) 10 (15.62%) 8 (8%)

Obesity class III ≥40 n (%) 11 (2,08%) 1 (1.58%) 2 (2%)
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