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INTRODUCTION

	 Diarrhea is defined as the passage of three or more 
loose or liquid stools per day (or more frequent 
passage than is normal for the individual), according 
to WHO.1 Diarrheal illnesses in children contribute 
significantly to the global disease burden, with the 
greatest impact on children living in low and middle 
income (LMIC) countries with limited resources.2 
Recent statistics show that  children under the age 
of five experience an estimated 1.3 billion episodes 
of diarrhea annually, which accounts for 0.5 million 
or 10% of diarrheal fatalities worldwide.3 A large 
majority of acute cases due to infection mainly 
settle within a week, however, in LMICs, 5-10% of 
episodes of acute diarrhea linger on, thus becoming 

1.	 Fatima Ghayas Siddiqi, FCPS
	 Department of Pediatrics, 
	 Hamdard University Hospital, 
	 Karachi, Pakistan.
2.	 Heena Rais, FCPS
3.	 Tayyaba Anwar, FCPS
4.	 Aizaz Ali Khan
2-4: 	Department of Pediatrics, 
	 Ziauddin University, Karachi, Pakistan.

	 Correspondence:

	 Fatima Ghayas Siddiqi, FCPS
	 Department of Pediatrics, 
	 Hamdard University Hospital, 
	 Karachi, Pakistan.
	 Email: fatimagsiddiqi@yahoo.com

  *	 Received for Publication:	 April 04, 2025
  *	 Revision Received:	 May 10, 2025
  *	 Corrected & Edited:	 June 15, 2026

  *	 Accepted for Publication:	 June 20, 2026

Original Article

Comparison of the effectiveness of oral lactase enzyme 
and lactose-free formula in the management of secondary 

lactose intolerance in persistent and severe persistent diarrhea
Fatima Ghayas Siddiqi,1 Heena Rais,2 

Tayyaba Anwar,3 Aizaz Ali Khan4

ABSTRACT
Objective: To compare the effectiveness of oral lactase enzyme versus lactose-free formula in the management of 
secondary lactose intolerance in persistent and severe persistent diarrhea.
Methods: This randomized controlled trial was conducted at the pediatric unit of Ziauddin University Hospital, Kemari, 
Karachi, Pakistan, from June, 2023 to July,2024. A total of 50 children were included in this study following the 
inclusion criteria of both genders aged 6-24 months and presented with persistent or severe persistent diarrhea due 
to secondary lactose intolerance. In Group-A, five drops of lactase enzyme (200 units lactase/drop)/ounce of milk 
were added 5-30 minutes before feeding, while in Group-B, lactose-free formula milk/diet was advised. They were 
monitored from day one through day five and assessed for outcome measures, comprising clinical (on day five) and 
laboratory assessments (stool pH and reducing substances on day six), success or failure, and duration of hospital stay 
(less or more than five days).
Results: In a total of 50 children, the median age was 11 (9-15.3) months. There were 30 (60.0%) children who 
presented with vomiting, while 14 (28.0%) had severe dehydration. At day five, lactase enzyme children showed 
significantly less episodes of diarrhea versus lactose free formula (20.0% vs. 48.0%, p=0.037), while all other complaints 
were statistically similar (p>0.05). The duration of hospital stay was significantly less among children in lactase enzyme 
group versus lactose free formula group (p=0.001). 
Conclusion: The effectiveness of lactase enzyme supplementation was better than lactose-free formula in children 
with persistent diarrhea due to secondary lactose intolerance.
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persistent (lasting more than 14 days) and not only 
posing a significant disease burden.4,5 In Pakistan, 
diarrhea accounts for a staggering 20-30% of the 
total childhood mortality in the under five years 
age group, making it one of the four countries in 
the world with the heaviest burden of deaths due 
to diarrhea in this age group.6,7 The huge burden of 
diarrheal diseases shouldered by Pakistan places it 
23rd on the rung of the childhood mortality ladder 
by WHO.8 Persistent diarrhea is also the 3rd leading 
cause of death in children under-fives.9,10

	 Previous and current management trends focus 
heavily on prebiotics, probiotics, and dietary 
modifications like plant-based alternative feeding or 
reduction/abstinence of lactose by either the caregiver 
or practitioner for a prolonged period.11 Even though 
it is well understood that oral lactase enzyme can play 
a pivotal role in hastening recovery due to secondary 
lactose intolerance in persistent diarrhea, scarce local 
data is available in this regard.12 If exogenous oral 
lactase enzyme is found to be more effective, it would 
help children receive uninterrupted milk and a milk-
based diet during the diarrheal episode, as the former 
would aid digestion and absorption of lactose, thus 
providing the necessary nutrients, especially calcium, 
and vitamins so vital in this period of rapid growth. 
From a larger perspective, the financial and emotional 
burden incurred by the family would be mitigated 
and the development of a malnourished child and 
future intellectually compromised adult would be 
prevented, thus contributing to the economic growth 
of the country in terms of able manpower, especially 
in LMICs. The current study was planned with the 
objective of comparing the effectiveness of oral lactase 
enzyme and lactose-free formula in the management of 
secondary lactose intolerance in persistent and severe 
persistent diarrhea.

METHODOLOGY

	 This randomized clinical trial was carried out at the 
pediatric unit of Ziauddin University Hospital, Kemari, 
Karachi, Pakistan, from June, 2023 to July, 2024. Sample 
selection was done using a non-probability consecutive 
sampling technique
Ethical Approval: It was obtained from the ethical 
review committee of the institution (letter number: 
0880319FSPED, dated: April 17, 2019). Informed 
and written consents were obtained from parents/
guardians of all enrolled children.
	 .A sample size of 34 (17 in each group) was calculated 
using the OpenEpi sample size calculator, considering 
the expected response to lactase enzyme as 76% and to 
placebo as 23%13, keeping the confidence level at 95% 
and the power of the study at 80%. The sample size was 
increased up to 50 (25 in each group) as the number of 
patients presenting with diarrhea are common, being a 
tertiary care hospital. 

Inclusion criteria: Children of any genders, aged 
between six and 24 months, presenting with persistent 
or severe persistent diarrhea due to secondary lactose 
intolerance. Patients on formula or mixed feeding, or 
formula/cow/buffalo milk, were considered. 
Exclusion criteria:  Severe acute malnutrition, 
hemodynamic instability (shock), or those who were on 
oral antibiotics or consumed excessive juices. Children 
with celiac disease, protein losing enteropathy, or 
irritable bowel syndrome were also excluded. 
	 The persistent diarrhea was defined as the diarrhea 
lasting for more than 14 days without blood, and 
severe persistent diarrhea was labeled when the 
persistent diarrhea was accompanied by dehydration. 
The presence of at least two clinical features from 
the following: abdominal pain, vomiting, bloating, 
flatulence, perianal rash, and/or bloating after 
the ingestion of lactose or lactose-containing food 
substances indicated secondary lactose intolerance, 
confirmed on the basis of laboratory assessments of 
stool pH ≤ 6, reducing substances positive, and occult 
blood negative.
	 Children fulfilling eligibility criteria were subjected 
to demographic, clinical and physical evaluation. 
To collect stool samples, caretakers were provided 
containers and taught how to collect the stool, 
uncontaminated with water or urine, without 
coming in contact with the diaper or toilet paper. 
Contaminated stool samples were discarded, and stool 
collection was tried again in clean containers. Fresh 
stool samples (minimum five grams of the solid as well 
as the liquid portion equivalent to a 5ml spoon) were 
collected under the careful supervision of the health 
care team. All the samples were put in sterile, airtight, 
and properly labeled containers and, by maintaining 
low temperatures (< 40°F) throughout, were sent to the 
institutional laboratory within half an hour of being 
passed. The stool samples were tested for acidity, and 
if the pH was found to be six or less, then a stool for 
reducing substances (a screening test used commonly 
in resource-poor countries) was performed using the 
Benedict’s solution (semi-quantitative analysis). First, 
the stool was removed from the container, and an equal 
volume of distilled water was added to it. The resultant 
mixture was then homogenized and centrifuged for 
10 minutes, after which 2.5 ml of Benedict’s solution 
(made from sodium citrate and copper sulphate) was 
added to 10 drops of this supernatant in a test tube and 
was then heated in a boiling bath of water for another 
10 minutes. A color change from blue (no sugar) 
to orange indicated excessive carbohydrates in the 
stool. The stool was also tested for pus cells, infective 
microorganisms (via culture), and ova/parasites. 
	 A total of 50 children who had an acidic stool, positive 
for reducing substances, were enrolled for this study. 
Children were then randomly assigned to two groups 
using the lottery method. In Group-A, five drops of 
exogenous oral lactase enzyme (containing 200 units 
lactase/drop) in per ounce of milk were added 5-30 
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minutes before feeding to the regular type and quantity 
of milk normally taken by the patient or before any 
dairy foodstuff and the former was then stored in the 
refrigerator. In Group-B, milk and dairy products were 
totally avoided, and only lactose-free formula milk was 
advised along with a regular nondairy diet. Both the 
groups were given the recommended standard zinc 
supplementation, and patients with stool examination 
suggestive of infection (irrespective of stool culture) 
were treated with antibiotics as per WHO protocol. 
Those patients falling in moderate acute malnutrition 
according to their z-score were given food according 
to personalized diet charts. The patients were also 
strictly observed for signs of any allergic reactions 
like anaphylaxis, hives, tingling sensation of mouth, 
face, skin rash, or itching. All children were vigilantly 

supervised by the on duty pediatrition as well as the 
nursing staff so that they adhered to their respective 
treatment protocols. Children underwent monitoring 
thrice a day regarding their clinical manifestations from 
day one of intervention through day five to identify 
the outcomes including resolution of symptoms (i.e., 
frequency of stools ≤ 4, consistency of stools (Bristol 
Stool Chart) ≤ 5, reduction in abdominal pain (faces 
pain score revised -FPS-R), a score of ≤ 4, lessening in 
bloating (abdominal girth at the umbilicus by a non-
stretchable measuring tape) ≤1, resolution of nausea/
vomiting, no perianal rash or only erythema, and 
duration of hospital stay ≤ 5 days. On day six, a repeat 
stool analysis was carried out for all patients (admitted 
as well as discharged) for the confirmation if pH > 6 and 
stool for reducing substances negative. The secondary 
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Table-I: Comparison of demographic, anthropometric, and clinical 
characteristics of children with diarrhea in study groups (N=50)

Characteristics
Groups

P-value
Lactase enzyme (n=25) Lactose free formula (n=25)

Gender
Male 16 (64.0%) 13 (52.0%)

0.254
Female 9 (36.0%) 12 (48.0%)

Age in months, median (IQR) 11 (9.00-18.50) 10 (9.00-14.50) 0.380

Weight in kg, median (IQR) 10 (7.00-11.10) 9 (7.00-10.35) 0.217

Length in cm, mean (SD) 74.56±5.66 73.32±5.49 0.436

Z-score

Median 9 (36.0%) 6 (24.0%)

0.568< -1SD 9 (36.0%) 9 (36.0%)

< -2SD 7 (28.0%) 10 (40.0%)

Mode of feeding

Breast feeding - -

0.774Formula milk 11 (44.0%) 10 (40.0%)

Cow/buffalo 14 (56.0%) 15 (60.0%)

Abdominal pain (FPS)
< 4 10 (40.0%) 12 (48.0%)

0.569
≥ 4 15 (60.0%) 13 (52.0%)

Vomiting Yes 15 (60.0%) 15 (60.0%) 1

Dehydration

None 6 (24.0%) 4 (16.0%)

0.758Some 12 (48.0%) 14 (56.0%)

Severe 7 (28.0%) 7 (28.0%)

Abdominal distension

None 8 (32.0%) 11 (44.0%)

0.3460.5-1 cm 7 (28.0%) 3 (12.0%)

> 1 cm 10 (40.0%) 11 (44.0%)

Perianal rash 5 (20.0%) 4 (16.0%) 0.713

Parasite (Giardia) 2 (8.0%) 4 (16.0%) 0.667
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outcome was treatment failure assessed on the basis of 
all three conditions fulfilled, i.e., diarrhea (frequency > 
4 stools, consistency > 5) lasting more than five days, 
stool pH ≤ 6, and hospital stays > 5 days. Patients were 
discharged as soon as there was clinical resolution, and 
the parents/caretakers were advised to continue their 
respective treatments and keep a notebook to document 
the diet as well as the lactase enzyme administration 
and any untoward symptom or reaction. Special detail 
was provided to store the lactase enzyme in an ice 
thermos so it remained cool and not frozen. Those in 
Group-A, who responded well to the lactase enzyme, 
continued with the former for a further eight weeks, 
while those who showed a response to lactose-free 
formula continued it for the same duration of time. 
Statistica Analysis: Data was analyzed using “IBM 
SPSS Statistics” version 26.0. The quantitative data 
was reported as mean and standard deviation (SD), 
or median and interquartile range (depending upon 
the normality distribution). The qualitative data 
was expressed as frequency and percentage. Stool 
consistency, nausea/vomiting, abdominal pain, 
abdominal distension, perianal rash, stool pH, and 
reducing substances were compared between the 
two groups by applying the chi-square test or fisher’s 
exact test. The number of stool counts and duration of 
hospital stay were compared between the two groups 
by the independent sample t-test or Mann-Whiteny U 
test. For all inferential statistics, p< 0.05 was taken as 
significant.

RESULTS

	 In a total of 50 children, the median age, weight, and 
length were 10 (9-15.3) months, 10 (7-11) kg, and 73 (70-
77.5) cm, respectively. An abdominal pain score ≥ 4 was 
recorded in 28 (56.0%) children. There were 30 (60.0%) 
children who presented with vomiting. There were 14 
(28.0%) children who had severe dehydration. Pus cells 

in stool were present in 4 (16.0%) patients in Group A 
as compared to 5 (20.0%) in Group-B. Stool culture 
and blood in stool were negative for all the patients 
enrolled. Giardia was seen in 6 (12.0%) patients. Both 
groups showed no statistically significant differences 
in terms gender (p=0.254), age (p=0.380), weight 
(p=0.217), and length (p=0.436). Table-I is showing 
comparison of baseline demographical, antropometric, 
and clinical characteristics of children in both study 
groups.
	 At baseline, and day one, diarrhea, vomiting, 
abdominal pain, abdominal distension, and perineal 
rash were statistically similar among children of both 
study groups (Table-II). At day five, lactase enzyme 
children showed significantly less episodes of diarrhea 
versus lactose free formula (20.0% vs. 48.0%, p=0.037), 
while all other complaints were statistically similar 
and details are shown in Table-II.
	 The duration of hospital stay was significantly less 
among children in lactase enzyme group versus lactose 
free formula group (p=0.001). Stool for reducing 
substances (p=0.069), and stool pH (p=0.069) were 
statistically similar children of both study groups, and 
the details are shown in Table-III.

DISCUSSION

	 This study revealed that diarrhea (100%), vomiting 
(60.0%), abdominal pain (44.0%), and abdominal 
distension (62.0%) were the most pronounced 
symptoms in persistent diarrhea, showing similar 
findings to the study of Yousuf et al.14 done at a local 
hospital on lactose-intolerant stunted children under 
five years of age secondary to enteric infections. 
Exploring a total of 50 patients, it was observed that 
the response of lactase enzyme supplementation was 
superior to lactose free formula in relation to a faster 
recovery (hospital stay; 4.04±1.05 vs 5.64±1.84 days, 
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Table-II: Comparison of complaints between the two groups on baseline, day 1, and day 5 (N=50)

Complaints

Baseline Day 1 Day 5

Lactase 
enzyme 
(n=25)

Lactose free 
formula
(n=25)

P-
value

Lactase 
enzyme 
(n=25)

Lactose free 
formula 
(n=25)

P-
value

Lactase 
enzyme 
(n=25)

Lactose free 
formula 
(n=25)

P-
value

Diarrhea 25 (100%) 25
(100%) 1 25 (100%) 25 (100%) value 5 (20.0%) 12 (48.0%) 0.037

Vomiting 15 (60.0%) 15 (60.0%) 1 15 (60.0%) 15 (60.0%) 1 2 (8.0%) 6 (24.0%) 0.123

Abdominal 
pain 15 (60.0%) 13 (52.0%) 0.569 15 (60.0%) 13 (52.0%) 0.569 3 (12.0%) 5 (20.0%) 0.44

Abdominal 
distension 10 (40.0%) 11 (44.0%) 0.346 10 (40.0%) 11 (44.0%) 0.346 2 (8.0%) 3 (12.0%) 0.637

Perianal 
rashes 5 (20.0%) 4 (16.0%) 0.713 5 (20.0%) 4 (16.0%) 0.713 1 (4.0%) 2 (8.0%) 0.6
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p=0.001). A double-blind case-control study to assess 
the role of the lactase enzyme in persistent diarrhea 
among the pediatric population of age range 1-12 
months demonstrated that 76% of the patients were 
symptom-free at the end of the study, whereas in 
the placebo group only 23% were symptom-free 
revealing the superiority of the lactase enzyme 
as compared to the placebo, which aligns with the 
present research research.13 The pooled results of 
a meta-analysis of 2 RCTs conducted on children 
under 36 months of age with persistent diarrhea 
without severe malnutrition showed a significant 
reduction in the risk of treatment failure in patients 
receiving lactose-free and semi-elemental formulas 
compared to lactose-containing feeds (relative risk = 
0.17; 95% CI: 0.06 to 0.48; p=0.001). However, authors 
considered it to be low evidence, probably due to 
a lack of supportive data regarding the outcomes 
of diarrhea duration and stool output.15 More than 
half the patients in this study responded to lactose-
free formula, which is significantly higher than a 
retrospective analysis carried out in children under 
five years of age with persistent diarrhea using a 
WHO-recommended stepwise diet algorithm.16 The 
median days for clinical response and hospital stay 
were significantly higher compared to this study, 
probably due to a comparatively larger sample size.
	 Medow et al.17 conducted a study on the pediatric 
population to determine the hydrolytic capability of 
lactase-containing tablets taken immediately prior 
to an oral lactose challenge. Participants ingested 
one tablet of β-galactosidase per 5g of lactose 
immediately before the carbohydrate challenge, and 
outcomes were compared with the placebo group. 
It was reported that hydrogen production was 
considerably larger following placebo (maximum 
hydrogen excretion, approximately 60 ppm) in 
contrast to lactase-containing tablets (maximum 
hydrogen excretion, 7 ppm) and was associated 
with clinical symptoms of abdominal pain (89% of 
subjects following placebo ingestion), bloating (83%), 
diarrhea (61%), and flatulence (44%). These results 

indicate that co-ingestion of lactose and lactase-
containing tablets meaningfully decreases breath 
hydrogen excretion and clinical symptoms linked 
to lactose intolerance. Another placebo-controlled 
study conducted on children with primary lactase 
deficiency demonstrated a significant reduction in 
hydrogen breath excretion as well as improvement 
of symptoms of lactose intolerance in these subjects 
when oral lactase enzyme was ingested immediately 
prior to a lactose-containing meal.18

	 Numerous researchers have used oral lactase 
enzyme in infantile colic with good results, translating 
to reduced crying time and adequate weight gain.19-21 
The present study was one of its kind, to the best of our 
knowledge, that entails the comparison between lactose-
free formula and oral lactase enzyme. Other studies 
were conducted comparing lactose-free formula with 
lactose-containing diets or placebos, but not with oral 
lactase enzyme in the pediatric population with lactase 
deficiency secondary to enteric infections. Oral lactase 
enzyme has been used mainly in adult hypolactasia, 
with very little work in pediatric primary hypolactasia, 
but hardly any comparative studies in pediatrics with 
lactose-free formula. The present findings suggested 
that oral lactase enzyme in comparison to lactose-free 
formula was better. Although the lactase enzyme has 
been in use since the end of the last century for various 
ailments, its use as yet in the territory of children 
with lactose intolerance secondary to gastrointestinal 
infections is optimally unchartered with a paucity 
of current studies and as such mandates that more 
research is conducted using oral exogenous lactase 
enzyme supplementation. Further research in this area 
could revolutionize management and pave the way for 
much-needed guidelines for the same, as this would 
aid faster recovery and prevent children from tipping 
into the quicksand of malnutrition and ultimately 
death from current or subsequent infections that are a 
complication of the former.

Limitations: The main limitation of this study was 
its relatively small sample size. Stool for reducing 
substances and pH have poor sensitivity and is 
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Table-III: Comparison of final outcomes in two groups on day 6 of treatment (N=50)

Parameters
Frequency (% age)

P-value
Lactase enzyme (n=25) Lactose free formula (n=25)

Stool for reducing substances
-ve 20 (80.0%) 14 (56.0%)

0.069
+ve 5 (20.0%) 11 (44.0%)

Stool pH
> 6 20 (80.0%) 14 (56.0%)

0.069
≤ 6 5 (20.0%) 11 (44.0%)

Hospital stay (days) mean±SD 4.04±1.05 5.64±1.84 0.001



             Pak J Med Sci     August  2026    Vol. 42   No. 8      www.pjms.org.pk  2128

Fatima Ghayas Siddiqi et al.

not recommended to be used for disaccharidase 
deficiencies.22 Although it is not the gold standard, it 
was used only because it was not feasible for the under 
two years old children to fast for the required almost 
12 hours prior to the test. Currently only a couple of 
settings in our city are conducting the hydrogen breath 
test, which is very costly, since being a resource-
poor country, the patients belonged to the very low 
socioeconomic bracket.

CONCLUSION

	 This study concludes that lactase enzyme 
supplementation response was better than lactose-free 
formula in children aged 6-24 months with persistent 
and severe persistent diarrhea due to secondary lactose 
intolerance. The recovery period was faster in children 
using lactase enzyme versus lactose free formula. 

Acknowledgements: The authors are thankful to M. 
Aamir Latif (RESnTEC) for his assistance in trial 
registration of this research.

Conflict of Interest: None.

Sponsorship or Funding: None.

REFERENCES
1.	 Khurana S, Gur R, Gupta N. Chronic diarrhea and parasitic 

infections: Diagnostic challenges. Indian J Med Microbiol. 
2021;39(4):413-416. doi: 10.1016/j.ijmmb.2021.10.001

2.	 Yodmeeklin A, Kumthip K, Ukarapol N, Ushijima H, Maneekarn 
N, Khamrinet P. Diverse genotypes of human enteric and non-
enteric adenoviruses circulating in children hospitalized with acute 
gastroenteritis in Thailand, from 2018 to 2021. Microbiol Spectr. 
2023;11(5) e01173-01123. doi: 10.1128/spectrum.01173-23

3.	 Jabeen S, Saha UR, van Wesenbeeck CFA, Mushtaq K. An overview 
of diarrhea among infants and under-five in Punjab Pakistan. J 
Pediatr Nurs. 2023;71:e28-e37. doi: 10.1016/j.pedn.2023.04.011

4.	 Sarker S, Ahmed T, Brüssow H. Persistent diarrhea: a persistent 
infection with enteropathogens or a gut commensal dysbiosis? 
Environ Microbiol. 2017;19(10):3789-3801. doi: 10.1111/1462-
2920.13873

5.	 Baidya M, Mahmud S, Ghosh, UK, Begum D, Ahmed SS. Risk 
factors of persistent diarrhea in children below 5 years of age. North 
Int Med Coll J. 2021;12(2):539-543. doi: 10.3329/nimcj.v12i2.68310

6.	 Nasir JA, Chesneau C, Imran M, Jamal F. A study on mortality rate 
for infant in Pakistan: An application of biostatistics. Asian J Adv 
Res. 2021;11(3):1112-1121. Available from: https://jasianresearch.
com/index.php/AJOAIR/article/view/50

7.	 Pansuwan Y. Lactose intolerance: Biochemistry Perspective. GMS 
Med J. 2023;3(2):101-108. Available from: https://he02.tci-thaijo.
org/index.php/gmsmj/article/view/260806

8.	 Khaliq A, Amreen, Jameel N, Krauth SJ. Knowledge and Practices 
on the Prevention and Management of Diarrhea in Children 
Under-2 Years Among Women Dwelling in Urban Slums of 
Karachi, Pakistan. Matern Child Health J. 2022;26(7):1442-1452. doi: 
10.1007/s10995-022-03391-9

9.	 Rahmat ZS, Zubair A, Abdi I, Humayun N, Arshad F, Essar MY. 
The rise of diarrheal illnesses in the children of Pakistan amidst 
COVID-19: A narrative review. Health Sci Rep. 2023;6(1):e1043. 
doi: 10.1002/hsr2.1043

10.	 Ali SM, Kiyani T. National Institute of Population Study (NIPS) 
[Pakistan] and ICF International. Pakistan Demographic and 
Health Survey (2012-13). Islamabad, Pakistan, and Cleverton, 
Maryland, USA: NIPS and ICF International; 2013.

11.	 Ali M, Ahmed F, Bhand SA, Safdar B, Hafeez M, Waqas M. 
Lactose intolerance in malnutrition: Do we guidelines? Prof Med J. 
2021;28(4):564-567. doi: 10.29309/TPMJ/2021.28.04.4411

12.	 Arif F, Singh P, Koul H. A hospital based observational study to 
identify the host and environmental risk factors associated with 
persistent diarrhea in children less than five years of age in a 
tertiary care center. Int J Acad Med Pharm. 2024;6(1):1373-1376. 
doi: 10.47009/jamp.2024.6.1.274

13.	 Nizamani A. Role of lactase enzyme preparation in infants with 
persistent diarrhea. Int J Asian Acad Res Assoc. 2014;1(23):6.

14.	 Yousuf M, Khanzada B, Channa MJ, Mangi AH, Khan FU. Clinical 
Assessment and Demographic Insights of Lactose Intolerance 
Among Diarrheal Children at Hyderabad, Pakistan: Lactose 
Intolerance Among Diarrheal Children. Pak BioMed J. 2024;7(2):40-
44. doi: 10.54393/pbmj.v7i02.1030

15.	 Gaffey MF, Wazny K, Bassani DG, Bhutta ZA. Dietary management 
of childhood diarrhea in low- and middle-income countries: a 
systematic review. BMC Public Health. 2013;13(Suppl 3):S17. doi: 
10.1186/1471-2458-13-S3-S17

16.	 Srivastava H, Maurya M, Siddiqui SA Mishra N, Shrivastava A. 
Clinico-laboratory profile and treatment outcome of persistent 
diarrhea in under 5-year children of a tertiary care hospital in North 
India. J Med Allied Sci. 2022;12(1):8-13. doi: 10.5455/jmas.88304

17.	 Medow MS, Thek KD, Newman LJ, Berezin S, Glassman MS, 
Schwarz SM. Beta-galactosidase tablets in the treatment of lactose 
intolerance in pediatrics. Am J Dis Child. 1990;144(11):1261-1264. 
doi: 10.1001/archpedi.1990.02150350093034

18.	 Montalto M, Curigliano V, Santoro L, Vastola M, Cammarota 
G, Manna R, et al. Management and treatment of lactose 
malabsorption. World J Gastroenterol. 2006;12(2):187-191. doi: 
10.3748/wjg.v12.i2.187

19.	 Narang M, Shah D. Oral lactase for infantile colic: a randomized 
double-blind placebo-controlled trial. BMC Pediatr. 2022;22(1):468. 
doi: 10.1186/s12887-022-03531-8

20.	 Ahmed M, Billoo AG, Iqbal K, Memon A. Clinical Efficacy Of 
Lactase Enzyme Supplement In Infant Colic: A Randomised 
Controlled Trial. J Pak Med Assoc. 2018;68(12):1744-1747.

21.	 Ahmed AM, Bayomi AEMM, Younis MMS. The Effect of Oral 
Lactase Enzyme on Infantile Colic in The First 4 Months of Life: A 
Prospective Case Control Study. Ann Neonatol. 2024;6(1):93-112.  
doi: 10.21608/anj.2023.246124.1078

22.	 Erickson JA, Case K, Neider C, Johnson LM. Stool Reducing Sugars 
and Stool pH Are Poor Screening Tests for Intestinal Disaccharidase 
Deficiencies in Children. J Appl Lab Med. 2020;5(2):257-262. doi: 
10.1093/jalm/jfz017

Authors contribution:

FGS: Data synthesis and analysis, drafting , critical 
review.
HR: Conception and idea, methodology, critical review. 
TA: Data collection, critical review. 
AAI: Data collection and synthesis, critical review
All authors have read and approved the final version 
and are also accountable for the integrity of the study.


	_Hlk231394460
	_GoBack
	_Hlk229656153
	_Hlk198564945
	_Hlk231027705
	OLE_LINK1
	_Hlk505760300
	_Hlk160540214
	_Hlk233032713
	_Hlk232950164
	_Hlk232992435
	_Hlk233036806
	_Ref177293713

