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ABSTRACT

Background: Administration of drugs via the nasogastric tube (NGT) has become very common in ICU patients.
Many drug formulations are administered in the crushed form through the tube and this procedure is increasingly
done by the nurses. Although crushing of solid dosage forms permits the ease of administration, there are several
dosage forms that should not be broken or crushed as it can result in various problems like decreased or increased
bioavailability, drug interactions or interaction with the tube itself.

Objectives: To assess the problems encountered when medications are being administered by nasogastric tube in
a tertiary care hospital and to develop a guide/chart for medication administration by the NGT and to conduct a
questionnaire survey among nurse practitioners to assess their knowledge on drug administration through NGT.

Methods: A prospective observational study was conducted in medicine ICU patients who were on nasogastric
tube. Patient medical records were checked for the date of NGT intubation and the medications administered after
the intubation. The drugs administered were checked for appropriateness of the dosage form. A questionnaire
study was conducted among the nurses to assess their knowledge regarding the administration of drugs through
the NGT. Data entry and statistical analysis were done using the software version of SPSS 20.

Results: Out of a total of 261 drugs administered to the patients with nasogastric tube, 68.1% of the medications
were found being administered through the tube and the remaining 31.8% of the drugs were administered through
other routes. Among the 178 drugs administered through the tube, it was found that 48.87% of the drugs were
being administered inappropriately, that is, drugs of the dosage forms that must not be crushed were found being

crushed and administered and 51.12% drugs were administered appropriately. The questionnaire survey had a
response rate of 62.5%. While 90% of the nurses agreed to assess the dosage form before administering it through
the NGT, only 20% were aware that SR/CR tablets should not be crushed and 57.5% were aware that enteric
coated drugs must not be crushed before administration. A total of 80% of nurses agreed to pursue continuous
education regarding appropriate administration of drugs through the NGT.

Conclusion: Potential problems associated with the administration of inappropriate dosage form of drugs through
the NGT are great many. It can lead to drug interactions, increased or decreased bioavailability or adverse
reactions which may be fatal to patients. Nurses have to be vigilant about the dosage forms they are administering.
An increase in awareness regarding medication prescription among clinicians is of utmost importance. Clinical
pharmacists can be of great assistance with regards to prescription monitoring, thus helping in reducing the
clinicians as well as the nurse’s burden.




Z
O
—
O
D)
e
@,
ad
—
Z




1.INTRODUCTION

Enteral nutrition is the key method for the administration of food and drugs in critically ill patients. Enteral feeding
is usually recommended in patients who are having difficulty in swallowing or are unable to swallow, have facial
or esophageal structural abnormalities, anorexia related to chronic illness, eating disorders, increased nutritional
requirements, congenital anomalies or for primary disease management . Nasogastric tubes (NGT) are usually
used in hospitals for the purpose of enteral feeding. NGT can be used in the administration of feeds, either bolus,
continuous or intermittent, for the administration of medicines, for free drainage and aspiration of stomach
contents and to facilitate venting or decompression of the stomach®. The need for taking proper precautions while
administering drugs concurrently through the NGT is profuse as it may result in various complications such as
diarrhea, tube occlusion and lack of therapeutic efficacy®:

While there are many reasons which indicate that the crushing of medications is necessary, there are some
pharmaceutical dosage forms that should not be crushed as it might result in loss of drug pharmacokinetic
properties rendering the drug therapeutically ineffective. Some of the dosage forms that should not be crushed
are those that have an enteric coating. This kind of coating is present on drugs which are inactivated by gastric
acid, or that could irritate gastric mucous and delivery of the drug occurs in the intestinal region. Drugs which are
of the sublingual form should also not be crushed since they are meant to dissolve in the mouth quickly and reach
the bloodstream fast. Sugar-coated tablets serve the purpose of masking bitter taste and also to protect from light
and humidity. Soft gelatin capsules (with liquid content) should also not be chewed or split, since the extraction
of the liquid inside may lead to incorrect dosage. Medications which are prolonged/sustained/controlled release
are designed in such a way so as to deliver the required amount of dose at the required or specific rate and at the
specific time. The crushing of these dosage forms leads to the destruction of the coating present which might, in
turn, lead to various other problems such as increased or decreased bioavailability of the drug which might cause
bigger problems and can also at times be fatal. Another category of drugs which might cause harm to destruction
is the cytotoxic drugs crushing these might not vary their physicochemical properties. But it can be very harmful
to the person preparing these suspensions due to the nature of the drug®. Active pharmaceutical ingredients (API)
like levothyroxine have small therapeutic windows™; that is to say if split into uneven parts and ingested, elevated
doses of the medication are obtained for immediate absorption and can potentially cause toxicity, or result in a
dosage which is under the therapeutic dose.

There are various guidelines which direct the health care professionals towards more responsible administration
of drugs via the nasogastric tube (NGT). The American Society for Parenteral and Enteric Nutrition, also called
as the ASPEN Guidelines is the most widely used guideline for reference while administering drugs through the
enteral route®. It is extremely important to adhere to the guidelines during enteric medication administration as
there are a lot of chances of the occurrence of improper drug administration.




The nurses, who are the medical staff who are usually responsible for providing enteric nutrition to patients,
should be thoroughly aware of the steps to be followed for enteric administration and should be skilled enough to
administer enteric feeding properly in order to achieve the required effect which is being sought.

While there are clinical guidelines which have been established for provision of ideal enteric nutrition, there is
still a lack of knowledge among the health care professionals relating to the pharmaceutical dosage forms which
are not to be crushed before administration and this may result in therapeutic failure and hence, may result in
causing more harm than good to the patient.

This study was conducted in order to identify and resolve potential problems which might arise due to the
administration of drugs vis the nasogastric tube and to check the knowledge of nurses regarding the administration
of drugs via the NGT.
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2.Need for study

Dysphagia, that is, difficulty to swallow is one of the most common problems in patients who are critically ill.
Oral route being the most favored route for solid dosage form administration, can still cause problems when
patients are not able to swallow them down easily enough since there is a probability of the tablet getting stuck
in the throat. Hence, they are crushed and administered through the nasogastric tube in order reduce the patients’
discomfort but at the same time, provide them with the care which is needed for them to get better, in the form of
medications and nutrition.

Crushing of tablets/splitting of capsules provides an easier way for administration in patients with difficulties to
consume the drug orally, but it also brings about a lot of issues regarding the drug itself as the crushing or splitting
may bring about changes in the drug pharmacokinetic and pharmacodynamic properties.

Administration of oral medications have been problematic in admitted Intensive Care Units (ICU) patients(6).
Some of the main errors which might occur while administering drugs through NGT are incompatibility of the
route, improper drug absorption, improper preparation of drug suspension which is to be administered and using
wrong drug administration techniques.

A drug has various physical and chemical properties which need to be considered by the health care professionals
before prescribing/administering them through the nasogastric tube (NGT). Administering drugs through the
enteral route may lead to the destruction of drug properties and maybe harmful. It is extremely important to make
sure that the suspensions are prepared in a proper way. Any normal tablets being crushed should be crushed
thoroughly, without leaving behind any masses or coating remnants. The tablets should be made into a smooth
uniform powder and then they should be suitably diluted. Capsules must be opened and the contents diluted
properly. If the syrups are viscous, then should be diluted and the dose adjusted accordingly.

While crushing uncoated tablets might not cause any changes in the drugs’ bioavailability, there are certain
preparations/dosage formulations that must not be crushed as it will lead to the destruction of the coating which
is present to serve a particular purpose for the drug that has been formulated that way. Enteric coated drugs are
drugs which have an external surface coating which prevents the drug from the acidic environment of the stomach
and only allows it to dissolve once it reaches the intestine. Sustained release tablets have a coating membrane
which allows for controlled release of drug in the required amount at the required time.

Crushing of these tablets will destroy the coating which has an important role to play in the drug delivery to the
body, causing either the destruction of the drug before it reaches the site of action or a drug dump, where the drug
is released into the body all at once, instead of in controlled amounts, which might lead to the occurrence of
adverse events. Capsules containing sustained release or enteric coated pellets must not be crushed. Soft gelatin
capsules must not be opened as it may lead to loss of the drug since the complete transfer of the contents cannot
be guaranteed. Sometimes the excipients present in the capsule may cause clogging of the tube and lead to
incomplete delivery of the drug. They may also increase the viscosity or osmolality of the solutions which might
lead to further complications.




A proper and uniform administration technique should be followed in order to avoid complications which might
occur due to improper administration of drugs. Nurses are mostly the healthcare professionals who are involved
in the administration of drugs through the NGT and they mostly rely on their as well as their seniors’ experience
to administer the drugs. This causes variation in technique among different people, leading to non-uniformity.
Most of the times, a crusher is used to crush the tablets and if only single equipment is used to crush all the tablets
and if the crusher is not cleaned properly between uses, the drugs might interact and affect the efficacy. There are
possibilities of drugs binding to the enteric feeding tube and the proper amount of drug not being delivered to the
body. Crushing of drugs might be dangerous to the healthcare professionals themselves as some drugs are
carcinogenic and might cause skin irritation and other harmful health hazards to the administrator(7).

Other complications of crushing a tablet/splitting a tablet is that upon crushing, the tablet comes in contact with
air, light, humidity which might negatively affect its efficacy and disturb its stability. Chemical interactions and
contamination might occur when the drugs are crushed.

Although there are guidelines in place about proper and careful administration of drugs through the nasogastric
tube, there is a dearth lack of knowledge among the healthcare professionals about the appropriateness of the
dosage forms which should or should not be crushed administered through the NGT. Administration of
inappropriate dosage forms by crushing might lead to more problems for the patient. Prescription of drugs to be
administered through the NGT needs close monitoring.
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3.0 Aims:

To identify and resolve the problems arising due to the administration of drugs through the nasogastric tube.

3.1 Objectives:

To assess the problems encountered when medications are being administered by nasogastric tube in a
tertiary care hospital and to develop a guide/chart for medication administration by the NGT.

To conduct a questionnaire survey among nurse practitioners to assess their knowledge of drug
administration through NGT.
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4. METHODOLOGY

4.1 Study Site: The study was conducted in ICU’s of Kasturba Hospital, Manipal.
4.2 Study design: Prospective observational study.
4.3 Study period: 12 months (Sept 2018 — Sept 2019)

4.4 Sample Size: All Medicine ICU patients with NGT during the study period.
Questionnaire administered: 61

4.5 Ethical Approval:
The protocol for this study was approved by the Institutional Ethical Committee of Kasturba Hospital, Manipal.
(IEC/568/2018)

4.6 Study criteria:

4.6.1 Inclusion criteria:
All patients admitted in Medicine ICU’s with NGT
Patients of both gender on NGT.

4.6.2 Exclusion criteria:

Pediatric patients.

Files with incomplete data.

Patients admitted in Medicine ICU 1 and other ICUs.

4.7 Data source:

All the necessary and relevant data were obtained from the medical records of patients intubated with a
nasogastric tube and from hospital pharmacy database. Questionnaires were given to nurses to assess their
knowledge of administration of drugs through the NGT.

4.8 Study materials:

Participant Information Sheet (PIS) - Used to provide necessary details (purpose, benefits/risks,
procedure) regarding the study.

Informed Consent Form — An Informed consent form in Kannada or English was obtained from each participant/
LAR before study initiation.

Case Report Form (CRF) - To collect patient data (demographics, drug treatment chart, etc.).

Questionnaire — To collect information regarding Nurses’ knowledge of administration of drugs through
the NGT.

12




4.9 Operation modality:

Kasturba Hospital, Manipal is a 2000 plus bedded tertiary care hospital. The patients on NGT were identified
through the movement of the nasogastric tubes from the pharmacy. This information was identified from the
pharmacy database. The relevant patient information required for the study such as age, gender, body weight, past
medical history, past medication history, clinical diagnosis, co-morbidities, and medication details such as dose,
duration and frequency, route of administration and concomitant drugs were collected from the above listed
sources and documented in the suitable data collection form which was designed for the study (CRF). A survey
was also conducted among the nurses working in the ICUs’, for which purpose, a questionnaire was designed.

The patients’ medical charts were reviewed for the medicines that were being administered through the NGT.
The drugs administered were grouped based on whether or not they had any coating and whether or not it was
appropriate to crush them. Alternatives were suggested wherever possible to aid the non-crushing of medicines
which have special coatings. The data collected from the questionnaire was used to assess the nurses’
knowledge regarding inappropriate crushing of drugs and the administration of drugs through the NGT.

4.10 Statistical Analysis
Frequency and Percentage (%) are used to summarize the categorical variables. All statistical analysis was carried
out using SPSS version 20.
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5.Result:

To identify the problems associated with administration of drugs through the nasogastric tube, patient records
were checked for appropriateness of drug dosage forms while being administered through the NGT, it was found
that there were certain dosage forms which were administered through the tube, which were not ideally supposed
to crushed due to the presence of various kinds of coatings present on the drugs. Normal uncoated tablets are ideal
for crushing and administering through the tube and crushing these tablets will not in any way affect their
bioavailability, although, other factors like the interaction with other drugs and the feed being administered
through the tube and the interaction of the drug with the tube itself should be considered and checked thoroughly.
While crushing won’t drastically affect an uncoated tablets’ bioavailability, it varies the release patterns of several
other dosage forms, which have coatings specially designed for controlling the extent of their release and also
control when and where a drug should be exactly released to get the maximum benefit. Table 1 indicates different
kinds of drug dosage forms and the particular reasons why such a dosage form should not be crushed.

Abbreviation

Meaning

Details on crushing

SIC, FIC

Sugar- coated, Film-coated

Usually coated for improving the
appearance, masking the taste or
protecting them from light and
humidity. Maybe crushed but crushing
can cause the drugs to react with
light/humidity and may result in the
loss of drugs. Also, the coating may
clog the feed tube. Hence, if these
tablets are crushed, then it should be
made sure that the coating is properly
crushed and should be administered
immediately. The feeding tube should
be flushed well after use.

Enteric-coated

Enteric coating to a tablet provides the
dissolution of the drug in the stomach
and promotes its absorption in the
small intestine. Upon crushing, these
tablets may cause stomach irritation
and decreased drug effectiveness. They
may also clog the feeding tube.

SR, ER/XR, MR, CR

Sustained release/Slow
release, Extended-release,
Modified release, Controlled
release

These drugs are intended to be released
gradually over time, and often have a
special coating to enable this. If the
tablet is crushed and passed down the
enteral feeding tube, an increase in the
expected peak plasma level may occur
("dose-dumping™). The patient will be

15




initially exposed to significantly
higher-than-normal levels which will
increase the chance of side effects.
Later, the drug will not last the full
dosage interval, resulting in a period
with little or no drug present, possibly
resulting in loss of control of the
patient's condition. Modified-release
preparations are also unlikely to
disperse completely when crushed,
leading to an increased risk of tube
occlusion.

Sublingual/Buccal tablets Drugs formulated in these dosage
forms are designed not to pass through
the stomach in order to avoid the first
pass metabolism effects in the liver. If
these tablets are passed down the
enteral feeding tube, drug effect will be
decreased.

Cytotoxic All staff should avoid contact with
cytotoxic drugs. There is a risk of
cytotoxic powder being aerosolized if
cytotoxic tablets are crushed, exposing
staff to hazardous materials. Cytotoxics
should be handled in accordance with
local procedures.

Table 1: Drugs that ideally should not be crushed(8).

According to the data obtained during the study period, it was found that certain dosage forms were being crushed
before administration, irrespective of the fact that they should not be crushed. Out of a total of 261 drugs
prescribed during the study time to the patients admitted in the Medicine 1CUs of the hospital, one hundred and
seventy-eight (68.19%) of the drugs were administered through the NGT. The drugs administered through the
NGT included tablets, capsules, and syrups. 31.80% that is eighty-three drugs were administered through other
routes which did not pose any problems associated with NGT because they are not administered through the
enteral route.




Appropritely
administered =
Administered 91
through the NGT
=178

Inappropriately
adminstered = 87

Figure 1: Flow-chart depicting drug distribution in patients admitted to Medicine ICUs with NGT.

Among the one hundred and seventy-eight drugs that were administered through the NGT, it was found that
ninety-one drugs, that is, 51.12 % of the drugs were administered appropriately. This number constituted of
uncoated tablets, sugar-coated tablets, capsules, and syrups. The remaining 48.87% (eighty-seven) comprised of
drugs which were inappropriately administered. This consisted of drugs which were either film coated, enteric
coated, sustained release, controlled release cytotoxic in nature. The 87 drugs consisted of 73.56 % of film coated
drugs, 21.83% of enteric coated drugs, 2.29% of sustained release drugs, 1.14% of control release and 1.14% of
cytotoxic drugs. Table 2 depicts the drugs which were administered via the nasogastric tube in patients admitted
to Medicine ICUs with NGT and its appropriateness.

Pharmaceutical Dosage | Active Ingredient(n) Tube administration Tube administration
Form (n) appropriate inappropriate.

Tablets/Capsules (77) Folic Acid (4) 77 -
Amlodipine (3)
Clobazam (2)
Thyronorm (2)
Acebrophylline (1)
Tolvaptan (2)
Lanoxin (1)
Paracetamol (6)
Ramipril (1)




Aldactone (1)

Torsemide (1)
Amiodarone (4)
Ethamsylate (1)
Furosemide (2)
Rifampin+Isoniazid (2)
Pyrazinamide (3)
Ethambutol (3)
Pyridoxine (2)
Doxofylline (2)

Isosorbide Mononitrate (1)
Vitamin C (1)

Lactic Acid (1)

Isoniazid (1)

Aspirin + Atorvastatin (10)
Multivitamin (7)
Phenytoin (2)
Multivitamin (1)
Aspirin+Atorvastatin+Clopidogrel
)

Dabigatran (1)
Multivitamins (3)
Oseltamivir (3)

Methyl Prednisone (1)

Film Coated (64)

Atorvastatin (7)
Thiamine (5)
Clopidogrel (7)
Amlodipine (5)
Citicoline (1)

Sodium Bicarbonate (2)
Quetiapine (1)
Levetiracetam (9)
Azithromycin (5)
Clarithromycin (1)
Sildenafil (1)
Spironolactone + Furosemide (2)
Ivabradine (7)
Febuxostat (2)
Rifaximin (1)

Vitamins (1)




Lacosamide (1)

Calcium + Calcitriol (1)
Acetaminophen + Tramadol (2)
Domperidone (2)

Desloratadine (1)

Enteric coated (19) Pantoprazole (14)

Aspirin (5)

Sustained release (2) | Rabeprazole + Domperidone (1)
Isosorbide Mononitrate (1)
Control release (1) Sodium Valproate (1)

Cytotoxic (1) Hydroxyurea (1)

Syrup (14) Lactulose (4)
Vitamins (1)
Piracetam (2)
Lactitol + Benzoic Acid (2)
Potassium citrate + Magnesium
citrate (2)
Sodium Picosulfate + Liquid
Paraffin + Milk of Magnesia (1)
Ambroxol + Guaifenesin +
Terbutaline (1)
Levetiracetam (1)
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Table 2: Drugs that were administered through the Nasogastric tube

One of the solutions that can be suggested to solve the problem arising due to administration of inappropriate
dosage forms is the suggestion of alternate dosage forms. The most suitable alternatives for drugs with special
coatings are uncoated drugs, dispersible tablets, injections, suspensions or syrups. The dose will have to be
adjusted with respect to the bioavailability and pharmacokinetics of the dosage form which is chosen as the
replacement to match with the dosage and release patterns of the coated drugs. In our study, a total of 21 film-
coated tablets, 2 EC, 2 SR, 1CR and 1 cytotoxic drug were found, which are the dosage forms that should not be
crushed. Out of the 27 drugs, alternatives were found to exist for 20 drugs. Table 3 depicts a guide/chart of the
drugs with coatings which made them unsuitable for crushing in our study population, for which alternatives were
found.

Active Ingredient Coating Available alternative
Amlodipine FC Uncoated Tablet
Citicoline FC Injection, Syrup
Sodium bicarbonate FC Injection



https://www.1mg.com/generics/sodium-picosulfate-liquid-paraffin-milk-of-magnesia-403034
https://www.1mg.com/generics/sodium-picosulfate-liquid-paraffin-milk-of-magnesia-403034

Pantoprazole EC Injection

Quetiapine FC Injection, Syrup

Levetiracetam FC Injection, Syrup

Sodium valproate CR Injection, Syrup

Rabeprazole + Domperidone SR Rabeprazole-Injection, Domperidone-Syrup

Azithromycin FC Suspension, Injection

Clarithromycin FC Injection

Sildenafil FC Suspension

Spironolactone + Furosemide FC Separate injections available

Isosorbide mononitrate SR Uncoated tablet

Ivabradine FC Injection

Rifaximin FC Injection

Vitamins FC Injection

Acetaminophen + Tramadol FC Separate injections available

Domperidone FC Syrup

Desloratadine FC Dispersible tablets

Aspirin EC Dispersible tablets

Table 3: Inappropriate dosage forms and their available alternatives.

The second part of this study consisted of a questionnaire survey which was conducted among the nurses working
in the Medicine ICUs of the hospital to find out about their knowledge regarding medication crushing and
administration of medicines through the NGT. The response rate for this survey was found to be 62.5%. Among
the nurses, 20% were aware that Sustained Release or Control release tablets are not supposed to be crushed.
57.5% reported that the crushing of Enteric coated drugs is not appropriate. Overall 90% of nurses assessed the
appropriateness of the dosage form of drugs before administering through NGT. 62.5% of nurses were aware
that certain pharmaceutical dosage forms should not be crushed or opened.

The second part of this study consisted of a questionnaire survey which was conducted among the nurses working
in the Medicine ICUs of the hospital to find out about their knowledge regarding medication crushing and
administration of medicines through the NGT. The response rate for this survey was found to be 62.5%. Among
the nurses, 20% were aware that Sustained Release or Control release tablets are not supposed to be crushed.
57.5% reported that the crushing of Enteric coated drugs is not appropriate. Overall 90% of nurses assessed the
appropriateness of the dosage form of drugs before administering through NGT. 62.5% of nurses were aware
that certain pharmaceutical dosage forms should not be crushed or opened. 40% of nurses admitted to
administering the medications via NGT all at once. 62.5% flushed the tubing after individual usage of a drug.
87.5% of nurses know the problems arising with the concurrent NGT drug administration. 80% of nurses use the
tablet crusher for crushing the drugs. 72.5% of nurses prepare a proper suspension of the drug before
administration. 75% consult a doctor or a pharmacist in case of any guidance regarding the drug administration.
80% of nurses agreed to attend Continuous Educational programs informing about the administration of drugs
through NGT. Table 4 gives an overview of the results obtained from the questionnaire survey. Figures 2-12
represent the various answers given by the nurses for the questions asked in the questionnaire.
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ITEMS
Percentage of nurses who are aware about the inappropriateness of crushing SR/CR
tablets
Percentage of nurses who are aware about the inappropriateness of crushing enteric coated
drugs
Percentage of nurses assessing appropriateness of dosage form of drugs before
administering through NGT
Percentage of nurses who are aware of the fact that certain tablets/capsules shouldn’t be
crushed/opened
Percentage of nurses who administer medications all at once through NGT
Percentage of nurses who wash the pipe between administration of different drugs
Percentage of nurses who are aware of the problems associated with concurrent
administration of drugs through NGT
Percentage of nurses using tablet crusher to crush the drugs
Percentage of nurses who prepare suspensions for NGT administration
Percentage of nurses who consult a doctor or pharmacist for help
Percentage of nurses who would like to attend CE programs about administration of drugs
via NGT

Table 4: Data derived from questionnaire concerning nasogastric administration and crushing of tablets

Results of the guestionnaire survey conducted.

= YES = NO = YES = NO

Figure 2: Appropriateness of crushing SR/CR Figure 3: Appropriateness of crushing enteric
coated tablets before administration. tablets.




s NA =YES = NO

Figure 4: Assessment of appropriateness of dosage
forms of drugs before administering through NGT.

= NA =YES = NO

Figure 6: Administration of all the medications at
once through the NGT.

= NA =YES = NO

Figure 5: Awareness of the fact that certain tablets
should not be crushed/opened.

= YES = NO

Figure 7: Wash the pipe between administration of
different drugs.




= YES = NO

Figure 8: Awareness of the problems associated with concurrent administration of the drugs through NGT.

= NA = TABLET CRUSHER = OTHER = NA =YES = WITHWATER = OTER MEDIUM = NO

Figure 9: Methods used to crush the medication Figure 10: Preparation of suspension of the medicine
before administration through NGT. before administering it through the tube and the
medium used for preparing the suspension.




m NA =YES = NO s NA =YES = NO

Figure 11: Taking help from the doctor or Figure 12: Interest in attending CE programs on
pharmacist regarding administrations of administration of drugs through NGT.
medications through NGT.
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6. Discussion:

The result of our study reveals that certain drugs which were administered through the tube were not ideally
supposed to crushed due to the presence of various kinds of coatings present on the drugs. Out of the drugs being
prescribed during our study period in the medicine ICUs, 68.1% of drugs were prescribed via NGT and 31.80%
of the drugs were administered either parenterally or through nebulization. 51.41% of the drugs given by NGT
were administered appropriately. The remaining 48. 58% comprised of inappropriately administered drugs. Our
study can be compared to a similar study conducted by K Demirkan et al®., where around 40% of the drugs were
found to be inappropriately administered.

Unlike the study done by Rose Ngozi Mafianaa, et al(9), that focuses on the difference in Inappropriate
administration of the drugs between a case and a control group, before and after educational training, our study
only focuses on the current knowledge of the nurses i.e. without any educational program. In the case of that
study, Nurses’ showed improved performance in the case group after the information provided.

Our study also focuses on Nurses’ knowledge of the crushing of drugs. It was found that crushing of tablets is a
fairly common practice among the nurses in our hospital. In an observational study by Stubbs et al(10). on
medication administration to psychiatric patients in a hospital in the UK, reported that 25.5% of prescribed oral
solid doses were crushed or opened. Similar findings were also reported by Belknap et al. (11), Wright D(12).,
and Paradiso et al(13).

Nurses (76.5%) admitted they regularly crushed oral solids as per a study done by Rose Ngozi Mafianaa, et
al(9),.Similarly, Nissen and colleagues found that among nurses who administered medications in local public
hospitals in Australia, 75% crushed tablets.

The second part of our study consisted of a questionnaire survey which was circulated amongst the nurses working

in the Medicine ICUs of the hospital to find out about their knowledge regarding medication crushing and
administration of medicines through the NGT. 62.5% of nurses chose to respond to the questions. The response
showed moderate knowledge amongst the nurses about the tablet coating. Though the majority of nurses (90%)
are aware that there are some specially formulated oral solids that should not be crushed, only 20% could correctly
indicate how they would recognize all such special formulations. Thus, exposing the patients to the potential risks
associated with such a practice.

A study conducted by Hanssens et al(14)., reported that the ability of nurses to recognize coding for specially
formulated tablets that should not be crushed increased from 0% to 30% after a 2-day awareness training regarding
the crushing of tablets. Other studies also showed the benefits of awareness training. Our study also aims to
provide the required knowledge to the nurses regarding the crushing of the medications.

In another study conducted by Mota M et al(15)., it was reported to that about 36.7 % disregarded the dosage
forms provided by the pharmacy and only 28.6% of them were able to identify sustained release drugs to belong
to the category of drugs which should not be crushed. When these results are compared to our study, we can see
a significant increase (90% of the nurses) in the number of nurses who did assess the appropriateness of the dosage
form being administered. But the nurses with the awareness that sustained release drugs must not be crushed
comparatively remained same (20% of the nurses as compared to 28.6% of them in the study conducted by Mota
M etal.,)
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In a study conducted by Dashti-Khavidaki et al(16), they hinted at the importance of the role clinical pharmacists
might play in improving nurse’s knowledge regarding enteral administration and about the appropriateness of
dosage forms before crushing it for NGT administration. They also suggested developing a proper universal
guideline regarding enteral administration so that there is uniformity in administration techniques and the nurse’s
knowledge. According to them, the guidelines should also be a part of the curriculum for clinicians during their
study, so that it can provide them with the required knowledge to prescribe appropriate dosage forms for people
with NGT.

Although there are guidelines and defined steps regarding proper administration of drugs through the NGT, there
is an immense lack of knowledge among the health care professionals with respect to prescribing and
administering drugs through the NGT. There is a lack of educational courses which teach enteral administration
in detail. Clinical pharmacists can play an important role in improving the current status of the situation since
they are aware of various dosage forms and their appropriateness regarding crushing them. Most clinicians and
nurses are not aware of the role clinical pharmacists can play in monitoring prescriptions and thus rendering their
services in decreasing the clinicians’ and nurse’s workload and can also help in avoiding adverse effects and drug
interactions which might possibly occur. Continuous education programs regarding enteral administration will
play an important role in improving the knowledge of health care professionals and make them more aware of the
criticality of the issue. Better communication between all the health care professionals including the doctors,
nurses and the pharmacists and them working together can lead to solving a lot of problems which arise due to
improper medication prescription and administration.




LIMITATIONS




.LIMITATIONS:

v The study was only conducted in the Medicine ICUs and patients from other wards with NGT weren’t
taken into account.

Drugs that were administered during the study period were only considered during analysis which may

have led to exclusion of drugs which are not suitable for crushing but might not have been prescribed
during the study period.

The sample group chosen for the questionnaire study was relatively small and hence the findings from the
study cannot be generalized.

Not all questionnaire forms were answered completely, leading to missing data and inconclusive results

The answers provided by the nurses for the questionnaire may not always be what they actually practice
in real-life situations.

The number of patients obtained during the study period was few leading to small sample size.

The short period of time and a limited number of samples for the questionnaire study might have led to
bias in our findings.




CONCLUSION




8.CONCLUSION:

The crushing of medications for administration through the NGT is a very common practice among critically ill
patients or among those who have difficulty in swallowing due to other illness. Even though this aids to ease of
administration, it is not always right to crush the medications without considering their dosage forms. In our
study, we found that a lot of the dosage formulations that must not be crushed due to the presence of certain
coatings for various reasons are being crushed so that they can be administered via the NGT. The nurses, even
though, had a fair knowledge about inappropriate medication crushing, can still be more vigilant about the drugs
being administered and the method of administration as well as the cleanliness of the tube itself. It is also
important that the clinicians must be careful while prescribing drugs which might not be appropriate for
administration through the tube. All aspects of the delivery of the drug to the system must be properly assessed
before prescribing. Involvement of clinical pharmacists can be considered for the purpose of prescription
monitoring, which might help unburden the clinician as well as the nurses. There are not many studies which are
conducted regarding the assessment of problems caused by inappropriate crushing of drugs for tube
administrations. Our study will help in understanding such problems better and trying to find solutions for them,
hence limiting patient harm and causing improvement of patient health and their quality of life.




FUTURE DIRECTIONS




.EUTURE DIRECTIONS:

. A study on all the dosage forms that should not be crushed can be conducted and a list can be made and
supplied to all the departments/units in the hospitals.

. Continuous education programs regarding crushing of medications can be organized for the hospital staff
to update their knowledge about the topic.
Prescription monitoring can be done by clinical pharmacists in order to avoid the prescription of drugs
that should not be crushed and helping in prescribing alternatives.

. A more detailed study regarding the interaction of drugs with other drugs, food and the feeding tube itself
can be conducted. The results of this study can be useful in the prescription of proper dosage forms and
hence reducing the risk to patients.
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APPENDIX Il a: PIS ENGLISH

PARTICIPANT INFORMATION SHEET

Project title: Identifying and resolving potential problems associated with administration of drugs via nasogastric
tube.
IEC No.: 568/2018

Sponsor Name:
Language: English

Principal Investigator: Priyanka. Pai. K

Designation: 2" PharmD PB, Reg no:m170615004, Department of Pharmacy Practice
Hospital: Kasturba Medical College and Hospital

Mobile number: + 9972121551

Please read this form carefully. If you don’t understand the language or any information in this document, please discuss
with the study doctor. Your participation in this study is voluntary, and you can inquire about all details before giving your
written consent to participate in this study.

1. Introduction to the research study:

You are invited to participate in this study because you are being administered medications through the nasogastric tube.

2. Purpose of the study:

e To assess the problems encountered when medications are administered by nasogastric tube (NGT) in a
tertiary care hospital and develop a guide/chart for medication administration by the NGT.

e To conduct a questionnaire survey among nurse practitioners to assess their knowledge of drug
administration through NGT.

3. Who can take part:
Patients of both gender who are admitted in Medicine ICU and are being administered medications via the nasogastric

tube will be participating in this study. Pediatric patients and patients whose files are incomplete will not be participating
in this study.

4. Information _about the study (as a whole) :

Patients who are being administered medications via the nasogastric tube who are being admitted to the
Medicine ICU of the Department of Medicine in Kasturba Hospital Manipal will be identified and studied. A
prospective observational study on patients admitted under Medicine ICU’s and receiving medications via the
NGT will be identified. The data on medications [name of the drug (trade and generic) dosage form, strength,
dose, and frequency] being administered before being crushed via NGT will be prospectively collected from the
nursing case record and reviewed and the information would be deployed in preparing guide/chart/checklist.




5. What will happen to you (the individual participant) during the study: This is an observational study and we are only

monitoring the drugs prescribed by the doctors and administered by the nurses.

6.Your (the individual participant) role/responsibility in the study: Since the study is an observational,
non-interventional study and only the patients’ files will be checked, there will be no role/responsibility for
the individual participant in the study.

7. What are the risks?
As this is an observational non-interventional study, the risk to you will be minimal to none.

8. What are the potential benefits of participating in the study:
The results of the study will help to manage the problems associated with the administration of medications via
NGT.

9. What are the alternative treatments available:
This study does not involve or influence any treatment; hence this section is not applicable.

10. Cost of participating in the study:
No additional costs or investigations incurred to the patients participating in the study.

11. Compensation for injury:
Since the study is an observational, non-interventional study and only the patients’ files will be checked, this
section is not applicable.

12. Confidentiality of information:

Information from the study will be kept confidential. The data will not be made available to another individual
unless you specifically give permission in writing. Information and results from this study may be presented at
meetings or published in journals without including your name and personal identifications. No reference will
be made in oral or written reports which could link you to the study.

13. New information about the study:

Any new information available during the course of the study will be informed to you if it has relevance to your
decision regarding continuing in the study. Results of your participation will be disclosed to you if you indicate
your desire for it.

14. Voluntary participation:

Your participation in this study is voluntary; you may decline to participate at any time and you need not to give any reason
for the same, and such withdrawal shall be without penalty and without loss of benefits to which you are otherwise
entitled. If you withdraw from the study prior to its completion, you will receive the usual standard of care for your disease,
and your non-participation will not have any adverse effects on your subsequent medical treatment or relationship with
the treating physician.




If you withdraw from the study before data collection is completed, your data collected until you indicated
withdrawal will be used in the study report. Sponsor or the investigator may stop the research or your
participation in it at any time for some or other reason without your permission.

15. Whom to contact in case of any questions:

If you experience adverse effects as a result of participating in this study, you may contact the Principal
Investigator Priyanka.Pai. K as detailed above.

If you have any questions about the informed consent process or your rights as a participant, you may contact
the Member Secretary of the Kasturba Medical College and Kasturba Hospital - Institutional Ethics Committee
at Room 22, Ground floor, KMC Faculty Rooms, adjacent to KMC Administrative Block, Kasturba Medical College,
Manipal - 576104. Phone: 0820 29 33522. Timings: 9: 00 AM to 5: 00 PM.

If you have any questions about this form or any study related issue, you may also contact the following person.

Name: Mr. Prasanna Kumar Shetty, Associate Professor
Address: Department of Pharmacy Practice, MCOPS, Manipal 576104
Telephone No: +91- 9886725129
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APPENDIX Il c: PIS Nurses

Project title: Identifying and resolving potential problems associated with administration of drugs via nasogastric
tube.

IEC No.: 568/2018

Sponsor Name:
Language: English

Principal Investigator: Priyanka. Pai. K

Designation: 2" PharmD PB, Reg.No. 170615004, Department of Pharmacy Practice
Hospital: Kasturba medical college and hospital.

Mobile number: +91 9972121551

Please read this form carefully. If you don’t understand the language or any information in this document,
please discuss with the study doctor. Your participation in this study is voluntary, and you can inquire about all
the details before giving your written consent to participate in this study.

Introduction to the research study: You are invited to this study to assess your knowledge of drug administration
through NGT via a questionnaire.

1. Purpose of the study:
e To assess the problems encountered when medications are administered by nasogastric tube (NGT)
in a tertiary care hospital and develop a guide/chart for medication administration by the NGT.
e To conduct a questionnaire survey among nurse practitioners to assess their knowledge of drug
administration through NGT.

3. Who can take part:
Nurses working in the Medicine ICU units of Kasturba Medical Hospital

4. Information about the study:

A prospective observational study on patients admitted under Medicine ICU’s and receiving medications via the NGT
will be identified. The data on medications [name of the drug (trade and generic) dosage form, strength, dose, and
frequency] being administered before being crushed via NGT will be prospectively collected from the nursing case
record and reviewed and the information would be deployed in preparing guide/chart/checklist. An interviewer-
administered questionnaire will be used to assess the knowledge of nurse practitioners.

5. What will happen to you during the study:
You will be asked a set of questions from a questionnaire to check about your knowledge of drug administration
through the nasogastric tube. Your answers will be recorded on the questionnaire sheet for further assessment.

6. Your role/responsibility in the study:
Provide accurate information whenever asked.

7. What are the risks?
As this is an observational non-interventional study, the risk to you will be minimal to none.




8. What are the potential benefits of participating in the study :
The results of the study will help to manage the problems associated with the administration of medications via NGT

9. What are the alternative treatments available:
Since this is an observational, non-interventional study, this section is not applicable.

10. Cost of participating in the study:
No additional costs for participating in the study.

11. Compensation for injury:
Since this is an observational, non-interventional study, this section is not applicable.

12. Confidentiality of information:

Information from the study will be kept confidential. The data will not be made available to another individual
unless you specifically give permission in writing. Information and results from this study may be presented at
meetings or published in journals without including your name and personal identifications. No reference will
be made in oral or written reports which could link you to the study.

13. New information about the study:

Any new information available during the study will be informed to you if it has relevance to your decision
regarding continuing in the study. Results of your participation will be disclosed to you if you indicate your desire
forit.

14. Voluntary participation:

Your participation in this study is voluntary; you may decline to participate at any time and you need not to give
any reason for the same, and such withdrawal shall be without penalty and without loss of benefits to which
you are otherwise entitled. If you withdraw from the study prior to its completion, you will receive the usual
standard of care for your disease, and your nonparticipation will not have any adverse effects on your
subsequent medical treatment or relationship with the treating physician.

If you withdraw from the study before data collection is completed, your data collected until you indicated
withdrawal will be used in the study report. The investigator may stop the research or your participation in it at
any time for some or other reason without your permission.

15. Whom to contact in case of any questions:

If you experience any adverse effects as a result of participating in this study, you may contact the Principal
Investigator Priyanka.Pai.K If you have any questions about the informed consent process or your rights as a
participant, you may contact the Member Secretary of the Kasturba Medical College and Kasturba Hospital -
Institutional Ethics Committee at Room 22, Ground floor, KMC Faculty Rooms, adjacent to KMC Administrative
Block, Kasturba Medical College, Manipal - 576104. Phone: 0820 29 33522. Timings: 9: 00 AM to 5: 00 PM.

If you have any questions about this form or any study related issue, you may also contact the following person.
Name: Mr. Prasanna Kumar Shetty, Associate Professor




Address: Department of Pharmacy Practice, MCOPS , Manipal 576104
Mobile No. +91 98867251




APPENDIX il a: IC ENGLISH
INFORMED CONSENT FORM

Project title: Identifying and resolving potential problems associated with administration of drugs via nasogastric
tube.

| confirm | have read the Participant Information Sheet for the above study and its contents were explained and | have
had the opportunity to ask questions and received satisfactory answers.

| understand that my participation in the study is voluntary and that | have the right to withdraw at any time without

giving any reason, without my medical care or legal rights being affected.

| agree to take part in the above study. | confirm that | have received a copy of the Participant Information Sheet along

with this signed and dated informed consent form.

Name of the Research Participant :

Age of the Research Participant :

Address of the Research Participant :

Occupation :

Annual Income of the Participant :

Name & address of the nominee(s) and his relation to the Participant :

Signature of the research subject

Name & Signature of the witness

Name & Signature of the person explaining the consent




APPENDIX Ill b: IC KANNADA
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APPENDIX IV: DATA COLLECTION FORM

DATA COLLECTION FORM

DATE OF ADMISSION:
HOSP NO: IP NO: DATE OF DISCHARGE:
AGE: SEX: M/F WEIGHT: DATE OF INTUBATION:
NO OF DAYS INTUBATED:

COMPLAINTS ON ADMISSION:

MEDICAL HISTORY:
MEDICATION HISTORY:
SOCIAL HISTORY:
PREVIOUS ALLERGIESS:

REASON FOR INTUBATION:

FINAL DIAGNOSIS:

DRUG CHART

DRUG GENERIC FREQUENCY | DOSAGE OBSERVATIONS | REMARKS
NAME FORM

MEDIUM OF ADMINISTRATION:




APPENDIX V: QUESTIONNAIRE

Questionnaire
UNIT:
1. Is it appropriate to crush sustained release/controlled-release tablets before
administration?
A) Yes B) No
. Are enteric coated tablets supposed to be crushed before administration?
A) Yes B) No
. Do you asses the appropriateness of the dosage form of drugs before
administering it to the patients through the NGT?
A) Yes B) No
. Are you aware of the fact that certain tablets/capsules should not be
crushed/opened? If yes, please name some products
A) Yes B) No

. Do you administer all the medications at once through the NGT?
A) Yes B) No
. Do you wash the pipe between administrations of different drugs?
A) Yes B) No
. Are you aware of the problems associated with concurrent administration of
drugs through the NGT?
A) Yes B) No
. How do you crush the medication before administration through NGT?

. Do you prepare a suspension of the medicine before administering it through the
tube? If yes, what medium is used to prepare the suspension?

10. Do you take help from the doctor or pharmacist regarding administration of
medications through the NGT?
A) Yes B) No

11. Would you like to attend CE programs on administration of drugs through the
NGT?

A) Yes B) No
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