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Short Communication

ABSTRACT

Aims: To critically review the potential side effects relating to pain and dehydration symptoms from
the top 20 selling pharmaceuticals.

Methodology: The Physicians’ Desk Reference medication guide and drugs.com website was
used to review medication side effects. The categories of ‘pain’ and ‘dehydration symptoms,” were
used to screen for possible side effects from the top 20 selling medications from the year 2017. A
listing of likely symptom descriptions relating to pain and dehydration were first established and
then used as the screening criteria.

Results: All medications had side effects; 100% (20/20) of the top selling medications caused pain
as a potential side effect and 95% (19/20) caused symptoms related to dehydration as a potential
side effect.

Conclusion: All medications have multiple potential side effects, and it is alarming that virtually
100% of the top 20 selling drugs may cause both pain and symptoms of dehydration. Since co-
morbidities are very prevalent among ailing patients, pain syndromes and symptoms related to
dehydration likely progress because of continued use of top pharmaceuticals. It is recommended
that physicians routinely practice poly-de-prescribing and practice the simple prescription of
physiologic treatments such as ‘drink more water’ and ‘drink less alcohol/caffeine.’

*Corresponding author: E-mail: docoakley.icc@gmail.com;
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1. INTRODUCTION

Population growth and ageing is driving up the
numbers of disability-adjusted life years (DALY),
or the burden of disease from mortality and
morbidity [1]. Although according to reports
analyzing the Global Burdon of Disease Study
(2013) (GBD 2013), worldwide life expectancy
has increased from 1990 to 2013, this has
caused a shift from YLLs (years of life lost due to
premature mortality) to YLDs (years lived with
disability) [1]. Comorbidity, or the presence of
two or more diseases/conditions has also
increased substantially from 1990 to 2013 [2].
Contemporary medical practice remains a
challenge in the management of symptoms.

Regardless of specific condition(s), patients
require treatments for their disease(s), and the
use of pharmaceutical medication is ubiquitous
within allopathic medicine. A quick review of the
Physicians’ Desk Reference (PDR) confirms the
fact that all man-made pharmaceuticals have
many potential side effects; there is no medicine
without side effects [3]. The drawback from
medication use and their potential side effects is
the high rate of adverse drug reactions (ADRs);
that is, when potential side effects become actual
side effects.

Technically, ADRs are “any noxious, unintended,
and undesired effect of a drug, which occurs at
doses used in humans for prophylaxis, diagnosis,
or therapy” [4]. ADRs are very common, affect
millions of patients every year and represent one
of the top leading causes of death in North
America [5]. With so many pharmaceuticals, and
their corresponding potential side effects, one
wonders how often a patient being
pharmaceutically treated for one condition may
suffer an ADR of either developing a new
condition, or experiencing a worsening of a pre-
existing comorbidity from the associated side
effects.

Since sixty percent of the US population has a
chronic medical condition, and forty-two percent
have more than one condition (comorbidities) [6],
exigent demands are placed upon the
practitioner to appease the patient and modulate
existing symptoms by prescribing appropriate
medications. The addition of multiple patient
complaints, multiple medications (i.e.
polypharmacy), and redundant drug side effects,
the web of complexity certainly creates a rising

level of uncertainty as one wonders which drugs
may be necessary versus those that are not.

Two of the most common reported symptoms in
primary care are ‘pain’ (i.e. back pain, stomach
pain, headache, etc.) and ‘dehydration
symptoms’ (i.e. constipation, dizziness, fatigue,
hypertension, etc.) [7-9]. The purpose of this
study was to critically review the potential side
effects relating to the symptoms of pain and
dehydration within the top 20 selling
pharmaceutical medications of 2017.

2. METHODS

Screening criteria for ‘pain’ and ‘dehydration
symptoms’ were created. Pain was considered
any symptom associated with ‘pain’ (i.e. muscle
pain) or a diagnosis known to be associated with
pain (i.e. headache). Dehydration symptoms
were gathered from both WebMD.com [10] and
the Mayo clinic website [11] (Table 1). Both signs
and symptoms of dehydration and causes of
dehydration are listed. It is rationalized that a
medication may cause dehydration both directly
(i.e. dry mouth; thirst) or indirectly (i.e. fever;
vomiting); therefore any side effect correlating to
either signs and symptoms or causes were
included to be related to dehydration.

Table 1. Signs, symptoms, and causes of
dehydration [10-12]

Signs/Symptoms Causes*

Dry mouth/tongue Diarrhea

Sunken eyes Vomiting

Irritability Fever

Thirst Excessive sweating
Less frequent Increased urination
urination Increased menstrual
Dark-colored urine flow**
Hypertension Bleeding™*
Dyspnea**

Fatigue

Dizziness

Confusion

Dry skin

Headache

Muscle cramps

Sleepiness

Lack of energy

Fainting

*Causes of dehydration may elicit any of the listed
signs/symptoms; **Self-explanatory



The top twenty selling pharmaceutical
medications were chosen to be a representative
numerical sample of commonly used
medications. Further, because it was the top 20
selling drugs, then the majority of medicated
patients would likely be using at least one of
these. The top 20 selling medications were
identified from internet searches
(www.igeahub.com), and were screened for
potential side effects (PDR [3] and
www.drugs.com) related to both pain and
dehydration; only side effects having
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designations of ‘very common’ (>10%), and
‘common’ (1-10%) were included.

3. RESULTS AND DISCUSSION

Of the 20 top sold drugs from 2017, 100%
(20/20) caused some sort of pain experience as
a potential side effect, and 95% (19/20) directly
or indirectly, caused potential side effects related
to dehydration (Table 2). Most drugs studied had
multiple listings of potential side effects for pain
and dehydration.

Table 2. Top 20 pharmaceuticals (2017): purpose, pain-related side effects, and dehydration-
related side effects

Rank Drug Purpose Side effects of Side effects of
Pain Dehydration
1 Humira Autoimmune body aches stomach pain
(Adalimumab) stomach pain thirst
low back pain wrinkled skin
muscle pains sunken eyes
face pain hypertension
2 Harvoni HCV/HIV headache diarrhea
(Ledipasvir/sofosbuvir) muscle pain irritability
loss of strength
3 Enbrel Autoimmune sore throat fever
(Etanercept) abdominal pain diarrhea
mouth ulcers vomiting
headache dizziness
pain in throat
pain at injection site
4 Rituxan Cancer stomach pain sweating
(Rituximab/MabThera) body aches tiredness
chest pain confusion
headache dyspnea
low back pain dry mouth
side pain dry skin
mouth ulcers increased thirst
sore throat noisy breathing
painful urination dizziness
face pain vomiting
joint pain increased urination
migraine fever
ear pain night sweats
hypertension
constipation
5 Remicade Autoimmune stomach pain dyspnea
(Infliximab) chest pain fever
headache dizziness
muscle pain tiredness
sore throat vomiting
joint pain diarrhea
back pain constipation
pain at injection site dry skin
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Rank Drug Purpose Side effects of Side effects of
Pain Dehydration
6 Revlimid Myeloma chest pain increased sweating
(Lenalidomide) low back pain decreased urine
side pain dyspnea
muscle pain dry mouth
sore throat fever
painful urination increased thirst
mouth ulcers vomiting
tooth ache tiredness
oropharyngeal pain night sweats
joint pain irritability
bone pain diarrhea
extremity pain constipation
headache dry skin
dizziness
hypertension
dehydration
7 Avastin Cancer body aches dizziness
(Bevacizumab) chest pain cracks in skin
pain decreased urine
pain in arm/leg dyspnea
painful urination fatigue
sore throat sunken eyes
stabbing pain thirst
headache fever
heartburn sweating
stomach pain wrinkled skin
bone pain diarrhea
skin ulcer dry mouth
vomiting
hypertension
8 Herceptin Cancer headache vomiting
(Trastuzumab) muscle pain weakness
sore throat fever
bone pain diarrhea
joint pain dyspnea
back pain constipation
chest pain dizziness
pain vomiting
oropharyngeal pain tiredness
abdominal pain hypertension
dry skin
dry eye
9 Januvia/Janumet DM body aches dyspnea
(Sitagliptin) muscle aches fever
sore throat diarrhea
headache constipation
hypertension
10 Lantus DM headache cold sweats
(Insulin glargine) sore throat difficulty thinking
pain at injection site tiredness
fever
confusion
dizziness
weakness

hypertension




Oakley; JPRI, 21(6): 1-9, 2018; Article no.JPRI.39544

Rank Drug Purpose Side effects of Side effects of
Pain Dehydration
11 Prevnar 13/Prevener Pneumococcal headache fever
(Pneumococcal 13- vaccine muscle pain fatigue
valent congugate
vaccine)
joint pain irritability
pain at injection site vomiting
diarrhea
12 Xarelto anti-coagulant back pain constipation
(rivaroxaban) headache diarrhea
toothache bleeding
abdominal pain dyspnea
joint pain dizziness
extremity pain increased menstrual
flow
oropharyngeal pain vomiting
hypertension
fever
fatigue
weakness
13 Eylea Macular eye pain
(Aflibercept) degeneration pain at injection site
14 Lyrica Epilepsy headache dyspnea
(Pregabalin) stabbing pain shortness of breath
low back pain fever
chest pain dry mouth
cervical spasm confusion
leg cramps constipation
painful urination diarrhea
pain in extremities dizziness
muscle pain irritability
joint pain sleepiness
cervical spasm vomiting
pain
otitis media
15 Neulasta Neutropenia sore throat fever
(Pedfilgrastim/filgrastim) bone pain constipation
headache diarrhea
joint pain vomiting
muscle soreness weakness
back pain cracked lips
neck pain
mouth ulcers
heartburn
pain at injection site
extremity pain
16 Advair/Seretide Asthma burning in extremity  fever

(Fluticasone/Salmeterol)

painful urination
sore throat

dryness of throat
noisy breathing

eye pain dizziness
headache vomiting
stabbing pains diarrhea
back pain dyspnea
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Rank Drug Purpose Side effects of Side effects of
Pain Dehydration
myocardial infarction
abdominal pain
muscle cramps
joint pain
muscle pain
bone pain
painful urination
mouth ulcers
migraine
dental pain

17 Copaxone MS pain at injection site increased sweating

(Glatiramer acetate) chest pain tiredness
joint pain weakness
low back pain vomiting
neck pain dyspnea
painful urination hypertension
painful lymph glands
headache
migraine
pain

18 Sovaldi HCV low back pain fever

(Sofosbuvir) mouth ulcers tiredness
headache weakness
muscle pain irritability
pain diarrhea
chest pain dizziness
migraine dry mouth
muscle spasms dyspnea
joint pain constipation
abdominal pain

19 Tecfidera MS low back pain fever

(Dimethyl fumarate) painful urination diarrhea
abdominal pain vomiting

20 Opdivo Melanoma back pain constipation

(Nivolumab) headache diarrhea
joint pain dry skin
muscle pain fever
muscle cramps hoarseness
sore throat vomiting
mouth ulcers dyspnea

tiredness
weakness

Note: Drugs listed as ‘Trade name (Generic name)’; ‘Purpose’ indicates the primary condition drug is prescribed
for; The symptom of ‘headache’ is related to both pain and dehydration, but to avoid redundancy,
if mentioned as a potential side effect, was listed only under the pain category; HCV=hepatitis C virus;
HIV=human immunodeficiency virus; DM=diabetes mellitus; MS=muiltiple sclerosis

Pain as a symptom is listed on all of the top
medicines and included diverse body areas, such
as headache, abdominal pain, low back pain,

extremity pain etc. Dehydration as experienced
in various signs and symptoms was also
discovered as a side effect in all but one



medicine. The finding that pain and dehydration
are omnipresent is probably not coincidental. In
fact, the link between pain and dehydration is an
unappreciated one [12,13], and likely plays an
interrelated role.

Headache, for example, is a sign of dehydration
(Table 1) that is also a direct cause of pain.
Headache, as a potential side effect was listed in
85% (17/20) of the medications and is a common
ADR. Batmanghelidj has discussed the essential
contribution of body hydration as a central role in
pain production as cellular ‘free water’ deficiency
and states that “the regulatory physiological
effect of water has not received sufficient
attention when evaluating disease processes,
and that the body’s response and reaction to
simple water deficiency had led to confused
trends in medicine [12].” The latter is in reference
to the practice of prescribing medicine for the
treatment of symptoms of dehydration.

Self-induced dehydration, or more appropriately
‘inadvertent chronic dehydration’ is essentially a
silent epidemic, as 75-90% of people do not drink
enough water [14,15]. Because water is essential
for virtually every bodily process, its deficiency in
the diet will promote disease processes. Many
common as well as serious medical conditions
are directly related to the inadequate
consumption of water for example, asthma [16],
cancer [17,18], headache [10], hypertension [13],
pain [12,13], myocardial infarction [19], peptic
ulcer [13], and stroke [20].

Is it possible that patients treated with popular
seling pharmaceutics are suffering from
dehydration-induced signs and symptoms
including pain syndromes? Based on the
evidence it seems likely. More concerning is the
fact that most people do not drink enough water
in the first place, thus when placed on a
medication having a side effect of dehydration,
this will only worsen the patients physiologic
stress and further challenge their body to
compensate. This may lead to more
pains/discomforts and a worsening of the
patient’s disease burden.

An alarming notion is that comorbidity leads to
polypharmacy. Polypharmacy, the use of multiple
medications simultaneously, points to the
scenario of patients who are taking several
medications are highly likely to suffer from the
common side effects of pain and dehydration. A
patient suffering with pain and dehydration
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symptoms will not likely recover from these
conditions if continuing to take several
medications having side effects of these same
symptoms. This is the ‘pharmaceutical trap.’

ADRs and polypharmacy are of great concern in
modern medical practice. This issue is being
investigated, for example, ‘potentially
inappropriate medication’ (PIM) is the term
coined in 1991 by Mark H. Beers used primarily
in geriatrics to eliminate  unnecessary
medications. The practice of poly-de-prescribing
(PDP) is being investigated, and has been found
to be a safe and effective practice to reduce
medication use [21].

Since dehydration is so common, it is suggested
that a physician recommends water intake over
polypharmacy in the initial management of
patient comorbidity. In patients already burdened
with polypharmacy, continued implementation of
PDP practice and inquiry about our patients
water-drinking habits (and its recommended
increase) should help reduce medication over-
prescription and improve the quality of our
patients lives. Another possible solution to
address the dehydrated status of our patients is
to have physicians routinely inquire about a
patients dietary intake of diuretics (caffeine and
alcohol), and to advise their minimization or
abstinence.

The limitations to the current study include
the limitation to only the top 20 pharmaceuticals
versus a greater number, and the fact that
only pain and dehydration symptoms were
screened versus more varied symptom
investigation.  Further investigations  could
evaluate more medications and evaluate
condition-specific side effects and common
comorbidity patterns.

4. CONCLUSION

All medications have multiple potential side
effects, and it is alarming that virtually 100% of
the top 20 selling drugs may cause both pain and
symptoms of dehydration. Since co-morbidities
are very prevalent among ailing patients, pain
syndromes and symptoms related to dehydration
likely progress because of continued use of
common pharmaceuticals. It is recommended
that physicians routinely practice poly-de-
prescribing and practice the simple prescription
of physiologic treatments such as ‘drink more
water’ and ‘drink less alcohol/caffeine.’



CONSENT

It is not applicable.

ETHICAL APPROVAL

It is not applicable.

COMPETING INTERESTS

Author has declared that no competing interests

exist.

REFERENCES

1.

GBD 2013 DALYs  and HALE
Collaborators, Murray CJ, Barber RM,
Foreman KJ, Abbasoglu Ozgoren A, Abd-
Allah F, et al. Global, regional, and
national disability-adjusted life years
(DALYs) for 306 diseases and injuries and
healthy life expectancy (HALE) for 188
countries, 1990-2013: Quantifying the
epidemiological transition. Lancet. 2015;
386(10009):2145-91.

Global Burden of Disease Study 2013
Collaborators.  Global, regional, and
national incidence, prevalence, and years
lived with disability for 301 acute and
chronic diseases and injuries in 188
countries, 1990-2013: A  systematic
analysis for the Global Burden of Disease
Study 2013. Lancet. 2015;386(9995):743-
800.

Physicians’ Desk Reference. 71st ed,;
2017.

World Health Organization. International
drug monitoring: The role of the hospital.
Geneva, Switzerland: WHO, 1966.
Technical report series No. 425.

Lazarou J, Pomeranz BH, Corey PN.
Incidence of adverse drug reactions in
hospitalized patients: A meta-analysis of
prospective  studies. JAMA. 1998;
279(15):1200-5.

Buttorff C, Ruder T, Bauman M. Multiple
chronic conditions in the United States.
RAND Corporation, TL-221-PFCD, 2017.
Available:https://www.rand.org/t/TL221
Kirkwood CR, Clure HR, Brodsky R, Gould
GH, Knaak R, Metcalf M, et al. The
diagnostic content of family practice: 50
most common diagnoses recorded in the
WAMI community practices. J Fam Pract.
1982;15(3):485-92.

10.

1.

12.

13.

14.

15.

16.

17.

18.

Oakley; JPRI, 21(6): 1-9, 2018; Article no.JPRI.39544

Kroenke K, Mangelsdorff AD. Common
symptoms in ambulatory care: Incidence,
evaluation, therapy, and outcome. Am J
Med. 1989;86(3):262-6.

Hammond EC. Some preliminary findings
on physical complaints from a prospective
study of 1,064,004 men and women. Am J
Public Health Nations Health. 1964;54:11-
23.

Webmd.com. What is dehydration? What
causes it?
Available:https://www.webmd.com/a-to-z-
guides/dehydration-adults#1-3
(Accessed 17 January 2018)
Mayoclinic.com. Dehydration.
and causes.
Available:https://www.mayoclinic.org/disea
ses-conditions/dehydration/symptoms-
causes/syc-20354086

(Accessed 17 January 2018).
Batmanghelidj F. Pain: A need for
paradigm change. Anticancer Res.
1987;7(5B):971-89.

Batmanghelidj F. A new and natural
method of treatment of peptic ulcer
disease. J Clin Gastroenterol.
1983;5(3):203-5.

Ericson J. 75% of Americans may suffer
from chronic dehydration, according to
doctors; 2013.
Available:http://www.medicaldaily.com/75-
americans-may-suffer-chronic-
dehydration-according-doctors-247393
Oakley PA, Baird ML. Do patients drink
enough water? Actual pure water intake
compared to the theoretical daily rules of
drinking eight 8-ounce glasses and
drinking half your body weight in ounces.
Journal of Water Resource and Protection.
2015;7:883-887.

Daviskas E, Anderson SD. Hyperosmolar
agents and clearance of mucus in the
diseased airway. J Aerosol Med.
2006;19(1):100-9.

Michaud DS, Spiegelman D, Clinton SK,
Rimm EB, Curhan GC, Willett WC, et al.
Fluid intake and the risk of bladder cancer
in men. N Engl J Med. 1999;340(18):1390-
7.

Tang R, Wang JY, Lo SK, Hsieh LL.
Physical activity, water intake and risk of
colorectal cancer in Taiwan: A hospital-
based case-control study. Int J Cancer.
1999;82(4):484-9.

Chan, J, Knutsen, SF, Blix, GG, Lee, JW,
Fraser, GE. Water, other fluids, and fatal

Symptoms




Oakley; JPRI, 21(6): 1-9, 2018; Article no.JPRI.39544

coronary heart disease: the Adventist stroke (THIRST) study. Neurocrit Care.

Health  Study. Am J  Epidemiol. 2009;10(2):187-94.

2002;155(9):827-33. 21. Garfinkel D. Poly-de-prescribing to treat
20. Rodriguez GJ, Cordina SM, Vazquez G, polypharmacy: Efficacy and safety. Ther

Suri MF, Kirmani JF, Ezzeddine MA, et al. Adv Drug Saf. 2018;9(1):25-43.

The hydration influence on the risk of

© 2018 Oakley; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
http://www.sciencedomain.org/review-history/23890



https://www.researchgate.net/publication/324128466

