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ABSTRACT 
 

Cocktail of phages present in the Ganga river were administered to volunteers suffering from various conditions. 
We allowed the phages in the cocktail to self-select the bacteria that are present and target them. We have collected 
water from upper reaches of the Ganga river where the water is reported to be of drinking water quality. Volunteers 
were enlisted by messages on social media. They were asked to score their respiratory status on Likert scale 1-10 at 
the beginning of the treatment and periodically thereafter. They were asked to administer Ganga water to them-
selves by oral, nasal or topical routes. The change in score as reported by the volunteers was noted. Regression 
analysis was undertaken to assess the contribution of a number of independent variables to the reported change. It 
was found that an improvement in score of respiratory status of 1.5 on Likert scale is obtained in 150 days treat-
ment. Higher level of initial morbidity provides greater improvement. Females are likely to obtain better improve-
ment. Age did not show any impact on the results. The numbers of co-morbidities did not give a significant coeffi-
cient. This could be because the cocktail of phages in the Ganga water works simultaneously on multiple morbidi-
ties hence the co-morbidities do not affect the results. A major limitation of this study is the absence of a control 
sample. We tried to partially overcome this limitation by comparing the results of four chronic volunteers—defined 
as suffering from respiratory conditions for 2 years or more—and 41 non-chronic volunteers. Chronic volunteers 
reported an improvement of average 1.5 on Likert scale while the non-chronic volunteers reported an improvement 
of 0.98 which suggests that Ganga water contributed to the improvement in the condition of the volunteers.  
Our study is complemented by another study that found benefits in respiratory conditions for chronic patients when 
Ganga water was administered under medical supervision.  
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INTRODUCTION 

 

Phages have been used to treat infections of Streptococcus [1], 
Acinetobacter, Enterobacteriaceae, Escherichia, [1] Klebsiel-
la, Pseudomonas aeruginosa [1-5] and Staphylococcus aureus 
[2, 5]. A cocktail of phages can be more effective. A cocktail 
was successfully used against P. aeruginosa [6]. Another cock-
tail of five phages that specifically targeted S. aureus, S. py-
ogenes, P. mirabilis, P. vulgaris, P. aeruginosa, and E. coli 
was used successfully [1]. The administration of a single phage 
could lead to the development of resistance hence a cocktail 
of multiple phages is the preferred method of treatment [2]. 
Each phage in a cocktail targets a different surface receptor. 
This requires the bacterium has to develop mutations to sever-
al genes in order to become resistant, the chances for which 
happening are less [1]. 
 

The use of a phage cocktail requires the availability of a 
phage display [6, 7]. The costs of creating a phage display are 
enormous. In one reported case phages were contributed by 
15 different institutions to successfully treat a patient of Aci-
netobacter baumannii. The use of Phage Therapy (PT) has 

been hindered because the stability of each phage has to be 
assessed both singly and in a cocktail [1].  

Anti-bacterial activity of water of the Ganga and Yamuna 
rivers was noted by British bacteriologist Ernest Hankins as 
early as 1896 and by French microbiologist Felix D’Herelle 
in the 1930s [8, 9]. In 2018 the National Environment Engi-
neering Research Institute, Nagpur and the Institute of Micro-
bial Technology, Chandigarh found about 200 isolates of 
phages in the water of Ganga river. They also reported specif-
ic bactericidal activity of the phages against “Mycobacterium, 
Streptococcus, Pseudomonas, Yersinia, Salmonella, Staphylo-
coccus, Klebsiella, Vibrio, Shigella, Clostridium, Acinetobac-
ter, Erwinia, Aeromonas, Escherichia, Cronobacter, Entero-
bacteria, and Campylobacter” [10, 11].  
 

We make a novel advance by administering naturally availa-
ble cocktail of phages of water in the Ganga river as a treat-
ment. The efficacy of this phage cocktail is more because the 
large numbers of isolates of phages in the Ganga water self-
select the bacterium that are present and attack them simulta-
neously without first having to identify and isolate the phages. 
The cost of this therapy is less because the water of Ganga 
river is available aplenty. It is a perennial and plentiful re-
source.  
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MATERIALS AND METHODS 
 

Safety, Collection and Administration of Ganga 
water 
The Central Pollution Control Board has found 
water at Haridwar to meet with the criteria of pH, 
DO and BOD for drinking water [12, 13]. The water 
at Rudra Prayag located upstream of Haridwar also 
meet these criteria [14]. However, the water collect-
ed from Rudra Prayag had coliforms at 9300 MPN 
per 100 ml against the requirement of less than 50 
MPN per 100 ml for drinking water [13]. Therefore, 
we stored the water for one month at room temper-
ature. We found no coliforms thereafter indicating 
that the water had become fit for drinking. It has 
been reported that the ability of the Ganga water to 
kill coliforms is increased with concentration [15]. 
However, we decided not to concentrate the pages 
by centrifuging because the effect of centrifugation 
on the phage quality and diversity was not tested. 
Water was collected along with sediments in 1-
liter plastic bottles. The bottles were first rinsed by 
alcohol and then by Ganga water. Then water and 
sediments were collected in the bottles. The bottles 
were sealed using adhesive to prevent leakage dur-
ing transport.  
The volunteers were given the following instruc-
tions: (1) Do not put bottle in direct sunlight. (2) you 
may take Ganga water in any of the following 
three ways: Take 2 tea spoons of Ganga water and 
swirl in the mouth, then take breath with Ganga 
water in the mouth and then drink it. Take it 2 
times in a day. Take cold steam of Ganga water 
with nebulizer 2 times a day; then drink the water 
remaining in the container. Apply this water on the 
affected part to treat skin related problems 2 times 
a day. Ganga water should be taken 1 hour before- 
or after meals. 
 

Selection of Volunteers 
We sent messages on social media and WhatsApp 
that we were undertaking experiment of treatment 
of various ailments Ganga water. About 75 volun-
teers spread across India volunteered and were en-
listed. The volunteers were informed that this was 
an experimental project, that there was no guaran-
tee of benefits. Informed consent was taken from 
them. Ganga water was packed in bottles along 
with a small amount of sediment and supplied to 
the volunteers by post. Telephonic interviews were 
done with them before start of treatment and  peri-
odically thereafter. Credible data was available 45 
volunteers as reported in this study. This sample 
size, though small, compares favorably with one 
study of the use of a phage cocktail against P. ae-
ruginosa and S. aureus that was undertaken with 

nine patients [6].  
Inclusion criteria was the provision of assessment 
of the respiratory condition before- and after the 
treatment with Ganga water by the volunteer. Ex-
clusion criteria was irregular treatment and irregu-
lar reporting of the condition. 
 

Method of Assessment 
We have used a 1-10 Likert Scale [16,17], with “5” 
and less representing a “morbid” situation, and “6” 
to “10” representing normal situation.  
We recognize that the scores given by different 
volunteers are not comparable. However, the 
scores given by the same volunteer at different 
points of time would be comparable [18].  
Some volunteers were using other medication regi-
mens in parallel and the results may get confound-
ed [19, 20]. However, we have statistically isolated 
the effect of such confounding medications.  
 
Collection of data 
Following data was collected by telephonic inter-
views initially: Present condition of digestive, uro-
logical, insomnia, metabolism, mental health, res-
piratory, cardiological, diabetes, dermatological, 
arthritis, or other (specify) on Score: “1” as worst 
and “10” as best. Confounding medicine. Status of 
chronic conditions along with years since suffer-
ing;  
Following data was collected periodically thereaf-
ter. Question above was repeated. Additional ques-
tions asked were: Method of taking Ganga water 
(oral, topical or nasal). How many times a day?  
Have you consumed the prescribed quantity of 
Ganga water regularly? 
 
Regression Analysis 
Regression analysis was undertaken to assess the 
contribution of different factors to the change in 
respiratory condition reported by the volunteers. 
The dependent variable was change in respiratory 
condition on Likert Scale as reported by the volun-
teer. The independent variables were as follows: 
Days’ log: Number of days of administration of 

Ganga water, log. We found log gives a 
better fit than days-squared. 

Respiratory Start Level: The level of respiratory 
condition on Likert Scale 1-10 at the time 
of start of the treatment as reported by the 
volunteer. 

Volunteers were asked to assess their conditions of 
specified diseases in the initial survey as at 
Question No 1 above. The numbers of con-
ditions on which a volunteer assessed his/
her situation on  Likert Scale at “5” or less 
was considered to be “numbers of co-
morbidity.” 
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RESULTS 
 

Regression Analysis 
The results are given at Table 1 below. 

 
Regression No 1. All nine independent variables 
were included. The “Co-morbid Numbers” and 
“Age” showed P-value greater than 0.150 and an 
insignificant coefficient at less than 0.1. These 
were dropped. 
Regression No 2. “Nebulizer” and “Oral” gave P-
values greater than 0.150 and were dropped.  
Regression No 3. “Other medicine” gave P-value 
greater than 0.150 and was dropped. 
Regression No 4. The remaining four independent 

variables gave P-value of less than 0.150 and Ad-

justed R-squared was at 0.792. We used this result 

for assessing the effect of Ganga water. 

 
 
 

 

 

 

 

 

Figure 1: Regression analysis 

The results of the regression analysis indicate that 
the improvement increases with the length of treat-
ment. The coefficient is (+) 0.614 and P-value is 
0.119. 
The “Respiratory Start Level” gives a coefficient 

of (-) 0.615.  
Females are likely to obtain better improvement at 
a level of 0.313.  
Volunteers who administered Ganga water topical-
ly in addition to oral or nasal got 0.442 less im-
provement in the respiratory condition.  

 
The following independent variables did not give 
significant coefficient: comorbid numbers, con-
founding medicines, age, intake by oral and nasal 
routes.  

  

Historical Cohort Study 
A major limitation of this study is the absence of a 
control sample. We tried to partially overcome this 
limitation by comparing the results of four chronic 
volunteers—defined as suffering from respiratory 
conditions for 2 years or more—and others. Im-
provement in the condition of chronic volunteers 
may be attributed to the use of Ganga water since 
they did not find improvement with their ongoing 
treatments and continued the ongoing treatments 
during the study. Chronic volunteers reported an 
improvement of average 1.50 on Likert scale while 
the 41 non-chronic volunteers reported an im-
provement of 0.98 which suggests that  Ganga wa-
ter contributed to the improvement in the condition 
of chronic volunteers. The fact that chronic volun-
teers reported higher improvement than non-
chronic volunteers indicates that the improvement 
was due to the intake of Ganga water. Had the 
chronic volunteers reported less improvement that 
non-chronic volunteers then it could be said that 
the improvement reported by non-chronic volun-
teers could be due to other factors. 
This method was used by the National Citizen Ser-

vice Trust (NCS) to understand how the program 

was impacting democratic engagement, social en-

gagement, social mixing and cohesion.  

Sl 
No 

Adjust-
ed R-
squared 

Inter-
cept 

Days 
Log 

Respira-
tory 
Start 
Level 

Female Co-
mor-
bid 
No. 

Other 
Medi-
cine 

Age 
Years 

Nebu-
lizer 

Oral Topical 

1 0.774 5.094 
(0.00) 

0.688 
(0.11) 

-0.629 
(0.000) 

0.360 
(0.110) 

-0.028 
(0.578) 

-0.200 
(0.385) 

0.002 
(0.749) 

-0.433 
(0.407) 

-0.469 
(0.44) 

-0.381 
(0.118) 

2 0.784 5.016 
(0.00) 

0.659 
(0.11) 

-0.615 
(0.000) 

0.332 
(0.118) 

  -0.204 
(0.334) 

  -0.400 
(0.429) 

-0.397 
(0.49) 

-0.392 
(0.099) 

3 0.792 4.698 
(0.00) 

0.613 
(0.12) 

-0.617 
(0.000) 

0.328 
(0.115) 

  -0.201 
(0.328) 

      -0.404 
(0.082) 

4 0.792 4.604 
(0.00) 

0.614 
(0.11) 

-0.615 
(0.000) 

0.313 
(0.131) 

          -0.442 
(0.054) 
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The existing NCS evaluation data from two earlier 
years were separated on certain parameters and 
evaluated [21]. 
 
Illustrative Case Studies 

Case Study 1 (VS). Male, 61 years. Volunteer was 
having difficulty in breathing for the last nine 
years. He was not able to climb to his flat on the 
third floor in one stretch. He used to rest for 10-15 
seconds on each floor. After 20 days of treatment 
nasally he was able to climb up to third floor in 
one go. He had ranked his status at “3” on the Lik-
ert Scale in the beginning which he assessed at “6” 
after the treatment. 
Case Study 2 (SM). Female, 47 years. She used to 
get breathless in climbing up to her flat on the sec-
ond floor. Now she can climb easily. She assessed 
her respiratory status as “5” in the beginning which 
she assessed at “10” after the treatment.  
 
Complementary Study under Medical Supervi-

sion 

A complementary study of use of PT for the treat-
ment of respiratory conditions was undertaken by 
Bagdi, Niwane and Jhunjhunwala [22]. Three pa-
tients suffering from chronic allergic rhinitis were 
administered Ganga water under medical supervi-
sion. Patients were asked to take 5 ml Ganga water 
in morning and evening by nasal route through 
nebulizer and 10 ml orally in the afternoon along 
with prescribed allopathic, ayurvedic and homeop-
athy medicines that they were taking previously.  
As assessed by the medical practitioner, the pa-
tients got 70 percent relief in infections in upper 
upper-respiratory tract-, nose and nasal passages; 
and 30 to 60 percent relief in lower respiratory 
tract-trachea, bronchial tree and alveoli.  

 

DISCUSSION 

 
The use of bacteriophages for treating respiratory 
infections has been reported previously [23, 24]. 

However, this is the first case with the use of cock-
tail of naturally available bacteriophages. The im-
provement of the respiratory conditions increases 
with the duration of intake of Ganga water. The 
negative coefficient of “Respiratory Start Level” 
indicates that  higher level of initial morbidity 
leads to greater improvement. Females are likely to 
obtain better improvement possibly due to differ-
ent physiology. This requires more study. 
 
The numbers of co-morbidities did not give a sig-
nificant coefficient. This could be because Ganga 
water works simultaneously on multiple morbidi-
ties hence the co-morbidities do not affect the re-

sults of respiratory condition.  
Age did not give a significant coefficient suggest-
ing that elder volunteers befitted as much as 
younger volunteers.  
The negative coefficient of “Topical application” 
defies explanation. This requires more study. 
The small size of the sample is a limitation. How-
ever, sometimes experimental treatments based on 
theoretical considerations alone may lead to major 
breakthroughs [23]. Therefore, there is a need to 
consider natural cocktail phage therapy with Gan-
ga water as a treatment for respiratory diseases. 
Further study is required on a number of issues. 
One, the numbers of isolates of phages in the Gan-
ga water vary at different seasons of the year and 
different stretches of the river. Two, a more robust 
protocol for intake by oral-, nasal- and topical 
routes needs to be developed. Three, the effect of 
centrifugation on potency and stability of the phag-
es requires more study.  Another limitation of this 
study is the reliance on the assessment of the con-
dition made by the volunteers. However, the pa-
tient, not the doctor, is the primary stakeholder in 
health and health care [24]. Thus, the benefits as as-
sessed by the volunteers may be taken seriously 
and future pathways may be explored to explore 
natural cocktail phage therapy. 

 

Conclusion 
The cocktail of natural phages in the Ganga river 
may provide an efficacious treatment of respiratory 
conditions. This applies specifically to the Ganga 
water in view of the presence of 200 isolates of 
phages therein. This therapy can be tried initially 
as an adjunct treatment. 
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