
International Journal of Engineering Technology and Scientific Innovation  

Volume:01,Issue:02 

www.ijetsi.org 

 

www.ijetsi.org Page 161 
 

PHARMACEUTICAL ASPECTS OF INTRAVENOUS  

THERAPY: A SHORT REVIEW 

 

Savita Belwal*, Ganesh K. More, R. Saritha 

Department of Chemistry and Chemical Engineering, CVSR College of Engineering, 

Anurag Group of Institutions, Hyderabad 

 

ABSTRACT 

Intravenous therapy has been developed over years of research and experience, to manage a large 
number of medical conditions. This therapy is used to correct electrolyte imbalances, to deliver 
medications, for blood transfusion or as fluid replacement to correct, for example, dehydration. 
Intravenous therapy can also be used for chemo therapy. Compared with other routes of 
administration, the intravenous route is the fastest way to deliver fluids and medications 
throughout the body. The bioavailability of the medication is 100% in IV therapy. 
This review has been developed as a basic guidance to safe and competent intravenous therapy. 
So many aspects of therapy are covered. However there view has not been designed as a 
definitive text and should be supported in conjunction with other published material, for which  
references are provided. 

Keywords: IV therapy principles, Different types of IV therapy, IV chelation therapy, 
Complications during IV therapy, applications. 

 

INTRODUCTION 

Intravenous therapy [1,2] is the infusion of 
liquid substances directly into 
vein. It simply means "within vein". 
Therapies administered intravenously are 
often included in the designation of specialty 
drugs. It is used for many life threatening 
diseases like ovarian cancer, ulcerative 
colitis, neurodegenerative diseases etc [3-6].  

It is commonly referred to as a drip because 
many of administration employ a drip 
chamber which prevents air from entering 
the blood stream and allows an estimation of 
flow rate. According to one study about 90-
95% of patients in the  hospital receive some 
type  of intravenous therapy. Approximately 

https://en.wikipedia.org/wiki/Vein
https://en.wikipedia.org/wiki/Specialty_drugs
https://en.wikipedia.org/wiki/Specialty_drugs
https://en.wikipedia.org/wiki/Drip_chamber
https://en.wikipedia.org/wiki/Drip_chamber
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25 million patients per year receive IV 
therapy alone in the UK (Campbell 1998). 
Intravenous fluids are fluids which are 
intended to be administered to a patient 
intravenously, directly through the 
circulatory system. These fluids must be 
sterile to protect patients from injury, and 
there are a number of different types 
available for use. 
Intravenous fluids can be broken into two 
broad groups. Crystalloids such as saline 
solutions contain a solution of molecules 
which can dissolve in water. When 
crystalloids are administered, they tend to 
create low osmotic pressure, allowing fluid 
to move across the blood vessels, and this 
can be linked with edema. Colloids contain 
particles which are not soluble in water, and 
they create high osmotic pressure, attracting 
fluid into the blood vessels. Blood is an 
example of a commonly administered 
intravenous colloid. 

Why IV Therapy [7,8] ?  

The reasons for IV therapy are explained in 
detail. As IV therapy provides fluid and 
electrolyte maintenance, restoration and 
replacement. It also used to administer 
medication and nutritional feedings, blood 
and blood products, chemotherapy to cancer 
patients, patient-controlled analgesics. 
Compared with other routes of 
administration, the intravenous route is the 
fastest way to deliver fluids and medications 
throughout the body. The bio availability of 
the medication is 100% in IV therapy. In 
summary these are: 

 Transfusion of blood and blood 
products. 

 Replacement and/or maintenance of 
fluids and electrolytes. 

 Where the oral route is unsuitable. 
 Where the intramuscular route is 

inappropriate. 
 Where a rapid response is required. 
 To achieve high, predictable levels 

of medication. 
 Where there is a need to give 

medication as an infusion. 

Intravenous fluids [9] are fluids which are 
intended to be administered to a patient 
intravenously, directly through the 
circulatory system. These fluids must be 
sterile to protect patients from injury, and 
there are a number of different types 
available for use. 

Why use the intravenous route ? 

 The oral route is unsuitable, because 
the patient is unconscious, unable to 
swallow, nil by   mouth, pre or post 
operation has an obstruction has 
bowel damage, is severely ill, or 
needs a high dose of medicine 
rapidly. 

 The medicine is destroyed by the 
stomach acid for example, Insulin, 
Heparin or Benzyl penicillin. 

 The medicine is not absorbed orally 
for example, Gentamicin, 
Vancomycin and Amphotericin. 

 The intramuscular route is 
inappropriate, such as in patients 
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who are Haemophiliacs and HIV 
positive, because of the risk if 
bleeding occurs. The intramuscular 
route may also be inappropriate for 
elderly and malnourished patients 
due to both groups having less 
muscle bulk to inject into, which can 
lead to painful injections. 

 A rapid response is required, as in an 
emergency situation when 
Adrenaline (Epinephrine) ;  
Lidocaine and Adenosine need to be 
administered quickly. 

 To achieve high, predictable levels 
of a medication in the patients 
circulation, such as in severe sepsis 
when it is important to know that the 
patient is receiving a therapeutic 
dose of the medicine. 

 There is a need to give a medication 
as an infusion, which will allow the 
dose to be titrated to the responses of 
individual patients e.g., Isoket and 
Heparin, or when there is a need to 
administer large volumes of fluid. 

 

INTRAVENOUS FLUID THERAPY 
PRINCIPLES [10] 

Basic fluid physiology      

Fluid and electrolyte levels in the body are 
kept relatively constant by several 
homeostatic mechanisms. Normally, fluid is 
gained from a person’s food and drink 

intake (including a small amount from 
carbohydrate metabolism). It is lost via the 
urine, sweat and faeces, as well as through 
insensible losses via the lungs and skin. 
Within the body, water is distributed into 
intracellular and extracellular compartments. 
The extracellular compartment comprises 
both interstitial and plasma compartments. 
Water moves freely across the membranes 
that separate the compartments to maintain 
osmotic equilibrium. Sodium-potassium 
pumps on cell membranes normally ensure 
that potassium is pumped into cells and 
sodium is pumped out, thus the intracellular 
sodium concentration is lower than the 
extracellular sodium concentration. 

 

Table 1: 

Constituent Plasma 
concentration 
(mmol/L) 

Interstitial fluid 
concentration 
(mmol/L) 

Intracellular fluid 
concentration 
(mmol/L) 

Sodium 142 145 12 

Potassium 4 4.1 150 

Chloride 103 113 4 

Bicarbonate  25 27 12 
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IV fluid therapy indications 

IV fluid therapy [11] is used to maintain 
homeostasis when external intake is 
insufficient (eg, when a patient is “nil by 

mouth” or has reduced absorption), and to 
replace any additional losses. These losses 
may occur from the gastrointestinal tract 
(due to vomiting, diarrhoea or a fistula) or 
the urinary tract (eg, diabetes insipidus), or 
be caused by blood loss from trauma or 
surgery. In addition, insensible losses can 
increase during fever or after suffering from 
burns because the barrier function of the 
skin is impaired.       Fluids can accumulate 
into spaces that normally contain minimal 
fluid volumes (eg, the peritoneal or pleural 
cavities) during surgery, anaesthesia or as a 
result of inflammatory conditions (eg, 
sepsis). This is known as “third spacing” and 

is caused by vasodilation and “leakage” of 

vascular epithelial walls. This breakdown of 
normal compartment integrity can result in 
loss of circulating intravascular volume. 

TYPES OF INTRAVENOUS FLUIDS  

In nursing homes and hospital where 
patients are suffering from acute 
dehydration or considerable debilitating 
conditions, the intra venous fluids are used 
as IV drips. The basic function of IV fluids 
is to replenish the body fluids. Although 
there are a number of IV fluids but generally 
three types of IV fluids are used in hospitals 
as IV drips. They are as follows: 

1. Dextrose injection fluid 

2. Dextrose and sodium chloride 
injection fluid 

3. Sodium chloride injection solution 
(Saline solution). 

When saline is injected intravenously, it 
compensate the deficiency of sodium ions 
when dextrose is injected it gives energy due 
to glucose content of it when dextro-saline is 
given in combination, it replenishes the 
dehydration as well as gives energy thereby 
recouping debility syndrome and also in 
general take care of malaise. 

Dextrose 

Dextrose (D-glucose, Corn Sugar, Starch 
Sugar, Blood Sugar, Grape Sugar) is by for 
the most abundant Sugar in nature and 
occurs either in the free state (mono 
saccharine form) or chemically linked with 
other sugar varieties. In the free state, it 
occurs in substantial quantities in honey, 
fruits, and berries. As a polymer of hydro 
dextrose units, it occurs in starch, cellulose, 
and glycogen. Sucrose is a disaccharide of 
dextrose and fructose. Commercial 
production of dextrose by hydrolysis of 
starch yields white crystalline sugars that are 
either anhydrous (C6H12O6) or hydrated 
(C6H12O6H2O). 

Dextrose solution 

Dextrose Solution (5%) is an isotonic 
solution and supplies calories to human 
body instantaneously without disturbing the 
electrolytic balance. 

Dextrose saline injection 
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The substance Dextrose, known under the 
synonym anhydrous dextrose, is used in the 
preparation of Dextrose injection. 

The name ‘Dextrose’ is used to preserve a 

distinction from Glucose syrup, a 
preparation made by heating starch with 

water in presence of a small proportion of 
acid until the hydrolysis has reached a 
suitable stage. Glucose syrup is very viscous 
syrup of approximately the following 
composition. 

 
 

Table 2: 

 

 

 

 
 

 

It is an important commercial product, and is 
used (e.g. in the manufacture of sweets) 
chiefly because of the sticky, gum-like 
dextrin it contains. 

Saline injection[12] 

Sodium Chloride (sodium chloride (sodium 
chloride injection) injection) Injection, USP 
is a sterile, nonpyrogenic solution for fluid 
and electrolyte replenishment in single dose 
containers for intravenous administration. It 
contains no antimicrobial agents. The 
nominal pH is 5.5 (4.5 to 7.0). Composition 
and ionic concentration are shown below: 

0.45% Sodium Chloride Injection, USP 
contains 4.5 g/L Sodium Chloride (sodium 
chloride (sodium chloride injection) 
injection), USP (NaCl) with an osmolarity 

of 154 mOsmol/L (calc). It contains 77 
mEq/L sodium and 77 mEq/L chloride. 

0.9% Sodium Chloride Injection, USP 
contains 9 g/L Sodium Chloride (sodium 
chloride (sodium chloride injection) 
injection), USP (NaCl) with an osmolarity 
of 308 mOsmol/L (calc). It contains 154 
mEq/L sodium and 154 mEq/L chloride. 

DIFFERENTNUTRITIONALINTRAVE
NOUS THERAPY                                                                                      

Intravenous therapy is an excellent delivery 
method of therapeutic and nutritional agents. 
Unfortunately, when nutritive supplements 
are ingested in the form of tinctures, pills or 
capsules, much may be lost in the digestive 
process. 

Dextrin                     40% 

Maltose 20% 

D-Glucose 20% 

Water                      20% 
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When specially prepared nutrients are 
administered intravenously, they bypass the 
liver and digestive organs and are delivered 
directly into the bloodstream where they can 
circulate and be delivered directly to the 
tissues and cells of the body. In many 
chronic and depleted conditions, the 
digestive functions are often compromised. 
IV therapy can provide these patients with 
large doses of nutrients delivered 
comfortably and safely as part of an 
integrated naturopathic treatment program. 
Also, many diseases cause the body to use 
nutrients at a faster rate, or to require higher 
amounts for proper healing. In acute 
infections, smaller I.V. doses can be used to 
enhance immune function and fight off 
infection. 

Depending on specific treatment, IV nutrient 
therapy takes just a few minutes, or a 
longer-lasting IV drip, which may take 15-
90 minutes. 
The Myers' Cocktail is a powerful blend of 
vitamins and minerals designed for IV use. 
It is examples of commonly administered 
vitamins and nutrients through IV therapy. It 
was originally developed in the 1970s by the 
late Dr. John Myers, a Maryland physician 
who used IV therapy to treat his patients. 
Since then, many people all over the world 
have been using the Myers' Cocktail to help 
treat a broad spectrum of health conditions. 

These are some examples of which a Myers 
Cocktail is recommended: 

 Immune enhancement and 
prevention of colds and flus 

 Chronic, deep and persistent 
infectious conditions 

 Fatigue, Fibromyalgia, chronic 
fatigue syndrome, Adrenal fatigue 
and other conditions can respond 
with more energy and less symptoms 

 Headaches and migraines 
 Chronic depression, where patients 

feel an energy boost lasting days or 
weeks 

 Rheumatoid arthritis 
 Hypertension 
 Ulcerative colitis, the injections help 

get necessary nutrients into the cells 
 Chronic asthma and other lung 

disease 
 Chronic allergic problems 
 Weight loss, some of these nutrients 

can help to boost metabolism 

IV Glutathione[13]: 

IV glutathione is becoming an increasingly 
important part of the intravenous nutrient 
therapy, as the scientific basis for IV 
glutathione is well established, and clinical 
studies have established excellent results 
across a variety of conditions, including 
serious chronic diseases. Glutathione is 
potent antioxidant which quenches 
dangerous free radicals. It also binds to 
dangerous toxins through a process called 
"conjugation" so that the toxins can be 
safely eliminated. IV glutathione is often 
preferred over oral glutathione because it is 
not very stable. Moreover stomach acid and 
enzymes break it down rendering it 
therapeutically useless. Therefore to use IV 
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glutathione as it bypasses the digestive 
system and administers the glutathione 
directly into the bloodstream so it can be 
effectively delivered to cells. Conditions that 
may benefit from IV glutathione include: 

 Neurodegenerative disease including 
Parkinson's disease, Alzheimer's 
disease and Multiple Sclerosis 

 Stroke 
 Depression 
 Athletic performance enhancement 
 Asthma 
 Liver disease (hepatitis, fatty liver 

disease, cirrhosis) 

IV MSM (Methylsulfonylmethane): 

The nutritional supplement MSM[14,15]has 
become increasingly popular in recent years. 
It has helped many people with arthritis and 
other musculoskeletal problems because it is 
a potent anti-inflammatory, as well as 
antioxidant. So many diseases are caused by, 
or exacerbated by the processes of 
inflammation and/or oxidation making IV 
MSM a appropriate therapy. 

Conditions that may benefit from IV MSM 
include: 

 Autoimmune diseases 
 Rheumatoid arthritis 
 Lupus 
 Scleroderma 
 Osteoarthritis 
 Fibromyalgia / Chronic Fatigue 

Syndrome 
 Neuropathic pain 

 Hypercholesterolemia 
 Atherosclerosis and cardiovascular 

disease 
 Allergic rhinitis (hayfever) 

IV Vitamin C: 

Ascorbic acid (Vitamin C)[16,17]is a very 
well known nutrient. Linus Pauling, Nobel 
prize-winning chemist began promoting 
Vitamin C as a universal cure-all. Based on 
the extensive body of scientific research on 
Vitamin C, it is believed that Vitamin C has 
an important place in the prevention and 
treatment of a variety of diseases and 
disorders. Vitamin C has many uses and 
benefits when it comes to one's overall 
health. It is required to make your brains 
neurotransmitters, including serotonin. It is a 
potent antioxidant and therefore helpful in 
neurological conditions. It is also an 
effective anti-inflammatory and plays a big 
role in immunity. 

That’s why IV Vitamin C recommended 

over oral vitamin C. More over high doses 
of oral vitamin C (greater than 5g/day) 
causes digestive upset and diarrhea meaning 
that not much is absorbed and most is 
excreted through stool. With IV Vitamin C, 
much larger doses of Vitamin C than could 
be given orally. Vitamin C is often given as 
a part of a Myers cocktail because this 
allows to take advantage of synergistic 
biochemical effects. Conditions that may 
benefit from IV Vitamin C include: 

 Cold and flu--shortens both severity 
of illness, as well as, duration 
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 Wound healing 
 Depression--helps to increase 

neurotransmitter levels 
 Fatigue--helps to boost energy 
 Allergies--has to decrease the release 

of histamine, therefore acting as an 
anti-histamine 

 Neurological conditions--has anti-
inflammatory properties 

Intravenous Chelation Therapy 

Chelation therapy [18,19] involves the 
infusion of specific drugs, EDTA or DMPS, 
to remove heavy metals from the body.  
Lead, mercury, cadmium, arsenic, and 
aluminum are toxic to the body in milligram 
amounts.  They may contribute to 
cardiovascular disease including heart 
attacks, heart failure and strokes, dementia 
and other neurological disorders including 
autism, diabetes, kidney disease and several 
forms of cancer.  Because of their slow 
elimination, heavy metals may be stored in 
various body tissues for many years.  
Because blood testing does not accurately 
assess body stores of heavy metals, after 
giving a provocative dose of a chelating 
agent, urinary excretion of these metals can 
be measured. 

Chelation therapy, given as an infusion of 
vitamins and minerals and EDTA, has been 
employed for over fifty years as a treatment 
for cardiovascular disease.  Patients receive 
an initial series of infusions, two or three 
times a week for a total of thirty treatments, 

thereafter once a month indefinitely as 
maintenance therapy. 

Case Study:  

A 62 year old man with diabetes[20] 
mellitus had cardiac bypass surgery 18 years 
ago, after balloon dilatation of a coronary 
artery resulted in a heart attack.  Chest pain 
(Anginal symptoms) later appeared, but 
refused catheterization for fear of more 
complications.  Instead he began chelation 
therapy and his angina resolved.  Twice 
again over the next few years, angina 
recurred but by the repeated chelation good 
results came out every time, and declined 
cardiac catheterization.  After continues 
chelation approximately every month, has 
not got any symptom of angina. 
Aluminum has been implicated in 
Alzheimer’s disease and other forms of 

dementia.  Arsenic contributes to diabetes, 
neuropathy and malignant melanoma. Lead 
causes brain damage, osteoporosis, renal 
disease and cataracts.  Cadmium causes lung 
cancer.  Mercury causes brain damage, 
chronic fatigue, heart damage and sterility. 
 Patients with early symptoms of these 
conditions, or concerns about them, 
especially those with occupational exposure 
to heavy metals such as dentists and 
automobile mechanics, should be tested with 
a 6 hour urine collection after DMPS and/or 
EDTA administration. 

Intravenous Therapy For Fibromyalgia 
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Fibromyalgia [21,22] meaning muscle and 
connective tissue pain (also referred to as 
FM or FMS), is a medically unexplained 
syndrome characterized by chronic 
widespread pain and a heightened and 
painful response to pressure. Other core 
symptoms are debilitating fatigue, sleep 
disturbance, and joint stiffness. Some 
patients may also report difficulty with 
swallowing, bowel and bladder 
abnormalities, numbness and tingling, and 
cognitive dysfunction. Fibromyalgia is often 
difficult to treat.  The usual, traditional 
approach is to offer pain medication and 
antidepressants, with limited results.  Some 
patients are debilitated to the point of being 
unable to work, or bed-ridden.                                                                                                                                  
As a new therapy for fibromyalgia, 
Lidocaine, normally used as a local 
painkiller, can be given intravenously by 
slow infusion over 2 hours.  Studies have 
shown a significant improvement in 
fibromyalgia symptoms in patients who 
were treated for 5 days with a gradually 
increasing dose of lidocaine. 

OTHER TREATMENTS 

Other intravenous therapies are also 
available and can be prescribed by doctor 
for a variety of other chronic conditions. 
Homeopathic additions for many different 
conditions can be included with several 
types of IV treatments at the doctor’s 

request. Specially designed formulas are 
currently used for a wide variety of 
conditions and treatments including the 
following: 

 Amalgam (silver filing) removal IV 
 Trace Minerals IV 
 Macular Degeneration IV 
 Wound Healing IV 
 Asthma IV 
 Arrhythmia IV 
 Liver support/Hepatitis  IV 
 Viral IV 
 Chronic Fatigue (CF) IV 
 Cognition IV 
 Amino Acid IV 
 Anti-Inflammatory MSM IV 

PREPARATIONS AVAILABLE FOR IV 
THERAPY 

Intravenous medications are manufactured 
in several different formulations, usually 
dependent on their stability in solution. The 
four available formulations are: 

 Aqueous solutions – these are medicines 
which are stable and ready to use e.g. 
Heparin. 

 Powders for reconstitution – These are 
less stable and require addition of a 
diluent before using e.g. Flucloxacillin, 
Benzylpenicillin. 

 Powders with diluent provided – these 
are fairly insoluble and require a 
specific diluent to reconstitute, which is 
provided by the manufacturer and must 
be used e.g. Rifampicin. 

 Non-aqueous solutions – these are 
medicines which cannot form an 
aqueous solution e.g. Diazemuls. 

PHARMACOLOGICAL HAZARDS  
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These can depend on factors such as: 

 Rate of administration 
 Side effects 
 Stability 
 Compatibility 
 Mixing 

Rate of administration  

This is important for both bolus(An extra 
volume of medicine given in addition to the 
continuous infusion, is a standard feature on 
many syringe drivers and only used in areas 
of critical care) injections and infusions. 
Adverse effects of medicines can often be 
related to the rate of administration, and 
often the severity of a reaction can be 
decreased by slowing down the rate. There 
can be a wide variety of problems e.g. fluid 
overload if an infusion is given too quickly. 
Excessive pharmacological effects can also 
occur for example: 

Furosemide – Risk of hearing impairment if 
given too quickly 

Vancomycin – Risk of ‘Red man syndrome’ 

(upper body flushes) if given too quickly 

Theophylline – Increased rates can cause 
arrhythmias, nausea, vomiting and 
tachycardia. 

Phenytoin – causes arrhythmias and cardiac 
arrest if given too quickly. 

Side effects (adverse medicine reactions) 
[23,24] 

Severe reactions, including anaphylaxis, are 
more likely and more severe after IV 
administration as it bypasses the normal 
gastrointestinal defenses.  

Side effects are treated according to the 
reaction seen, for example if a patient 
develops a rash an antihistamine may be 
prescribed. 

Stability [25] 

It is important for the medicine to be in its 
intended form and ensure that the product is 
stable before it is administered. Instability 
can lead to the formation of an inactive or a 
toxic chemical and therefore the product will 
not give the expected results. 

A product can become unstable for a 
number of reasons: 

a) pH: reactions can occur when two 
compounds have a different pH, so if 
an acidic medicine is mixed with an 
alkaline (base) medicine a salt is 
formed which can be seen as a 
precipitate. An example of one 
medicine which can be affected by 
pH is amphotericin. This is added to 
Glucose prior to infusion, and the 
glucose cannot be below a pH of 4.2, 
otherwise the amphotericin will 
precipitate out of solution. Therefore 
it may be necessary to add a buffer 
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solution to the Glucose to increase 
the pH. 

b) Light: some medicines can be 
degraded by light, which can lead to 
a loss of potency, or can increase 
toxicity e.g., Nitroprusside (a 
vasodilator) degrades to cyanide if 
exposed to light. Therefore there is a 
need to protect the solution from 
light by: 

 using amber colored 
ampoules 

 using over bags 
 using opaque giving sets. 

It is always important to check the 
storage instructions. 

c) Temperature: many medicines can be 
affected by high temperatures and 
this can cause degradation. Some 
products are affected by low 
temperatures e.g., Phenytoin and 
Ciprofloxacin can precipitate out of 
solution. 

d) Co-solvents: a solvent increases the 
ability of a medicine to dissolve in 
solution. Poorly soluble medicines 
can require a co-solvent included in 
the formulation by the manufacturer 
to improve the solubility and 
stability e.g. Phenytoin and 
Amiodarone. Diluting injections can 
change the pH and make the co-
solvent less effective and therefore 
the product is less stable. This can 
lead to precipitation. 

e) Time: It is always very important to 
observe expiry dates as 
manufacturers carry out tests so that 
within a medicines shelf life there is 
more than 90% of the original 
concentration remaining. After this 
time the product may lose potency or 
degrade to a toxic compound. 
Therefore expiry dates cannot be 
extended. All injections and 
infusions which are made on the 
ward should be administered 
immediately and not stored, due to 
the risk of infection. 

Compatibility and Mixing 
 
When a medicine is in contact with another 
chemical compound and remains unchanged 
it is said to be compatible. The compound 
the medicine is in contact with can be 
another medicine, an infusion bag, a giving 
set etc. If they are incompatible the medicine 
may be altered or a precipitate may form. 
This is why it is very important to check 
before and during administration. 
Incompatibilities can be seen in the form of 
haziness, colour change, viscosity change, 
effervescence or separation. When 
administering two or more different 
medicines it is important to flush the line 
between each medicine. It is also worth 
checking with pharmacy before 
administering the medicines, as there may 
be information on compatibility. 

COMPLICATIONS DURING IV 
THERAPY 
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Infection [26] 
 
Around 44% of bloodstream infections are 
associated with invasive devices, with two 
thirds of these due to intravenous access 
devices such as peripheral and central line 
catheters. 
Any break in the skin carries a risk of 
infection. Although IV insertion is an 
aseptic procedure, skin dwelling.  
Infection of IV sites is usually local, causing 
easily visible swelling, redness, and fever. If 
bacteria do not remain in one area but spread 
through the bloodstream, the infection is 
called septicemia and can be rapid and life-
threatening. An infected central IV poses a 
higher risk of septicemia, as it can deliver 
bacteria directly into the central circulation. 

Phlebitis [27] 
 
Phlebitis is inflammation of a vein that may 
be caused by infection, the mere presence of 
a foreign body(the IV catheter)[28] or the 
fluids or medication being given. Symptoms 
are warmth, swelling, pain, and redness 
around the vein. The IV device must be 
removed and if necessary re-inserted into 
another extremity. 
The peripheral veins of intravenous drug 
addicts, and of cancer patients undergoing 
chemotherapy, become sclerotic and 
difficult to access over time, sometimes 
forming a hard, painful “venous cord”. 

Infiltration / extra vasation [29] 
 

Infiltration occurs when an IV fluid or 
medication accidentally enters the 
surrounding tissue rather than the vein. It 
may occur when the vein itself ruptures (the 
elderly are particularly prone to fragile veins 
due to a paucity of supporting tissues), when 
the vein is damaged during insertion of the 
intra vascular access device, when the 
device is not sited correctly or when the 
entry point of the device into the vein 
becomes the path of least resistance. 
Infiltration is one of the most common 
adverse effects of IV therapy and is usually 
not serious unless the infiltrated fluid is a 
medication damaging to the surrounding 
tissue, most commonly a vesicant or 
chemotherapeutic agent, in which case it is 
called extra vasation and extensive necrosis 
can occur. 

Fluid overload 

This occurs when fluids are given at a higher 
rate or in a larger volume than the system 
can absorb or excrete. Possible 
consequences include hypertension, heart 
failure, and pulmonary edema. 

Septicemia/Pulmonary Edema/Embolism 
[30,31] 

 Septicemia is 
 Severe infection that occurs 

to a system or entire body 
 Most often caused by poor 

insertion technique or poor 
site care 
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 Discontinue device 
immediately, culture and treat 
appropriately 

 Pulmonary edema- caused by rapid 
infusion 

 Pulmonary embolism - Caused by 
any free floating substances that 
require thrombolytic therapy for 
several months. 

 Air embolism- caused by air injected 
into IV system. Keep insertion site 
below level of heart 

Hypothermia [32] 
 

The human body is at risk of accidentally 
induced hypothermia when large amounts of 
cold fluids are infused. Rapid temperature 
changes in the heart may precipitate 
ventricular fibrillation. 

Electrolyte imbalance[33] 

Administering a too-dilute or too-
concentrated solution can disrupt the 
patient's balance of sodium, potassium, 
magnesium, and other electrolytes. Hospital 
patients usually receive blood tests to 
monitor these levels. 

 

 

DIFFERENCE BETWEEN INTRAVENOUS VERSUS AND ORAL ROUTE [34] 

Table 3: 

Advantages of Oral route Advantages Intravenous route 
Non-invasive. Can achieve a rapid response. 
Less severe adverse medicine reactions (i.e. 
side effects). 

High blood levels can be achieved and quickly. 

Patient is in control. Rapid dose alterations are possible 
Less practitioner time needed for 
administration 

Continuous response and Can give large 
volumes. 

 
Disadvantages  
 

  

- There is frequently unpredictable absorption, 
for example in elderly patients who can 
have slower stomach emptying rates which 
can lead to a slower response to the 
medicine. Also, every patient is an 
individual, and will therefore respond 
differently when a medicine is administered. 

- Invasive. 
- Reversal of dose is difficult/impossible, 

whereas the reversal of an oral medication is 
easier by using charcoal or gastric lavage.  

- Increased adverse medicine reactions.  
- Increased risk of error due to the need for 

reconstitution and then the correct rate of 
administration.  

- Risk of embolism and phlebitis. 
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	Depending on specific treatment, IV nutrient therapy takes just a few minutes, or a longer-lasting IV drip, which may take 15-90 minutes.

