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Abstract

There are many risk factors significantly associated with readmission of diabetic patients after discharge
like surgical site reinfection with methicillin-resistant Staphylococcus aureus which has been demonstrated to be
associated with more amputations, longer hospitalization , increase healthcare costs and increased mortality . This
study was conducted to describe the impact of clinical pharmacist tele-follow-up on diabetic patient’s readmission
due to reinfection of methicillin-resistant Staphylococcus aureus, rate of referral to inpatients team and, return
visits to the emergency department, 203 patients who were randomized into two groups. Group A (interventional
group) 103 patients and group B (control group) 100patients who are discharge from hospital after diabetic foot
amputation. The reduction in the readmission due to reinfection by methicillin-resistant Staphylococcus aureus,
reduce the referral to inpatients team and fewer return to the emergency department consider as primary endpoint.
there was significant differences between the two groups in rates of readmission, referral to their inpatients team,
and return visits to the emergency department with (P-value<0.01) . The conclusion of the pharmacist tele-follow-
up was associated with decrease in rates of readmission, fewer referrals to inpatients team and decrease in return
visits to the emergency department.
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Introduction

Diabetes mellitus , is a group of cardiovascular disease, diabetic neuropathy
metabolic disorders characterized by a high blood diabetic nephropathy , retinopathy , skin and mouth
sugar level ( hyperg|ycemia ) over a pro]onged conditions ,hearing impairment, Alzheimer’s
period of time, Long - term complications of disease, depression related to diabetes, and foot
diabetes develop gradually , which include damage with infection®. Discharging patients from

the hospital is a complex process that is fraught with
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challenges and re-admission to the hospital is still an
important and crucial health problem, which is very
costly to the health system ®. Annually the cost of
unplanned readmissions is ranged from 15 to 20
billion dollars in the United States . Furthermore,
there is evidence that patients that are readmitted
have a longer length of stay than for first admissions
and a higher risk of complications that lead to
increase the rate of morbidity and mortality with
high cost effectiveness on health system G4,
Because of the risks and costs associated with
readmission, there is considerable interest in
identifying which patients are at risk of readmission
®). There are many risk factors significantly
associated with readmission like cancer, chronic
obstructive pulmonary disease, ischemic heart
disease, heart failure, stroke, and surgical site
infection specially infected with multidrug
resistance microorganism like methicillin-resistant
Staphylococcus aureus (MRSA), all this risk factors
have been associated with high readmission
rates® . Wound infection is acknowledged to be a

significant problem in surgical wounds like
complicated surgical sits after amputation of
diabetic foot by infection, Among infected

pathogens, are Staphylococcus aureus which
predominates and methicillin-resistant
Staphylococcus aureus (MRSA) which is become
more resistant to antibiotics , this leads to increase
time to healing, length of hospital stay, increase
morbidity and mortality rates and reducing life
survival with high cost effectiveness on health
system (). The prevalence and reinfection of surgical
sit by (MRSA) is about 15-30% and diabetic foot
reinfections by methicillin-resistant
Staphylococcus (MRSA) has been demonstrated to
be associated with more amputations, longer
hospitalization , increase healthcare costs and
increased mortality®. However, comprehensive
treatment  plan  for  methicillin  resistant
Staphylococcus aureus (MRSA) is crucial and
effected by many factors especially in uncontrolled
blood sugar of diabetic patients 8. After hospital
discharge of patients with amputated diabetic food,
many patients encounter problems in the first weeks
after discharge from hospital. However, poor
adherence to diabetes treatment is common which
causes severe health complications and increased
mortality ~ ®.As  well as insufficient,
incomprehensible or confusing information or
instructions provided by the health care provider to
the patients lead to complications and glycemic
uncontrolled which consider important factors to
reinfection of surgical sit by (MRSA) and increase
re-hospitalization 9. Multidisciplinary approaches
can support adherence success and can enable a
more effective management of diabetes care *V.0One
approach used in the care of diabetic patients prepare
an integrated medical plan for the care and follow-
up of the patients after discharge by a well-trained
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health care provider @V @2 |nvolvement of the
clinical pharmacist as a part of a multidisciplinary
team, this team normally consists of physician,

clinical pharmacist, nurse, technician,
microbiologist, and  other  health  care
professions™.All  of the members in

multidisciplinary team have important roles in
management of patients to achieving the goal of
treatment, improving quality of life, controlling
disease and its complications, and decreasing
mortality and morbidity rate @3 pharmacists
involved in discharge planning by providing
pharmacists’ interventions telephone follow-up after
hospital discharge are an important factor to
enhance patients outcome and improve life survival
by resolution any medication-related problems and
prevent  complications®®.Telephone  follow-up
(TFU) is reputed to be a good tool for providing
medical advice, managing symptoms, identifying
complications and giving reassurance after
discharge®,

The Aim of Study

The aim of this study was to describe the
impact of the follow-up phone call by a pharmacist
after discharge of the patients on patient’s outcome
improvement with controlling disease and its
complications by glycemic control and increase
patients adherence with treatment orders after
hospital discharge to prevent readmission to the
hospital due to reinfection by MRSA, rate of referral
to inpatients team due to new medical problem and,

return visits to the emergency department.

Patients and Methods

A prospective randomized controlled
interventional study began from 15%f January to end
of December 2020 at Baghdad teaching Hospitals of
the medical city complex in Irag. The study was
carried on 230 (111 females (48.26%), 119 males
(51.73%) patients who are discharge from hospital
after diabetic foot amputation and healing of
surgical site infected by MRSA, the patients were
randomized in a 1:1 ratio into two groups. Group A
interventional groupl115 (65 females (56.52%), 50
males (43.47 %) that followed up by pharmacist
intervention (follow up by telephone calls) and
group B control group115 (60 females (52.17 %), 55
males (47.82 %)) (no follow up by calls or
intervention by pharmacist but the patients reserve
one call after 3days from discharge to document the
serum blood sugar reading). All patients treated with
empirical antibiotic treatment when they have
surgical site infection; after the results of the culture
and sensitivity test were obtained they treated with
antibiotic according to the results of it. Prior to
discharge, a personalized medication plan was
created by the pharmacist and discussed with the
physician. Medication discrepancies were addressed
prior to the discharge, instructions being given and
discussed with the patients, medication counseling
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was performed at discharge by the pharmacist to the
patients in two groups. The intervention by a
pharmacist introduce to group A which received of
a follow-up by phone call, patients received phone
calls at day 3 from discharge and then every 3 days
for 2 months. During each phone call, the
pharmacist introduce the intervention by patients
education to controlling disease and its
complications, giving instructions about patients
compliance with treatment orders after hospital
discharge , give the consultations about the
medications and asked the patients to confirm their
medication regimens including drug, indication,
dose, route, and frequency whether they obtained
and understood how to take them if any changes to
their current therapy with recorded possible side
effects if occurred, dose adjustment of anti-diabetic
medications with monitoring of blood sugar level
and keep it under control, give the patients
instruction about the diet ,life style modification,
and self-management, treatment with identify and
resolve any  medication-related problems for
patients , if there are new medical problems
requiring referral to their inpatients team, return
visits to the emergency department and the rates of
readmission due to re infection by MRSA after
hospital discharge were recorded also, but patients
in group B had been given an emergency telephone
number to call if they need help and the pharmacist
take their data about reinfection ,readmission after
discharge , referral , and emergency return visit from
patients registration department in the hospital
After continue for 2 months of tele- follow up from
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230 patients, just 203 patients stay in this study 103
in group A( interventional group) (59 females
(57.28%), 44 males (42.71 %) and 100patients in
group B (control group ) (55 females (55%), 45
males (45 %) were included in the final analysis , 27
patients were excluded (12 patients from group A
with missing communication with them and 15
patients from group B they have missing data). The
randomization pattern  and demographic
characteristics of all patients in two groups were
illustrated in table (1) and figure (1) respectively.
The primary endpoint was the reduction in the
readmission due to reinfection by MRSA, reduce the
referral to in patient’s team due to any new medical
problem and fewer return to the emergency
department. The secondary end point was enhancing
patient’s outcome improvement with controlling
disease and its complications after patients
discharge by pharmacist intervention telephone call.
The statistical analysis

SPSS 20 (Chicago, IL, USA) software
package used to make the statistical analysis; Values
were considered significant when P values were less
than 0.05. The significance of differences between
the percentage values of the rates of readmission due
to re infection by MRSA after hospital discharge,
new medical problems requiring referral to their
inpatients team, return visits to the emergency
department in the intervention and control group
were compared with Student’s Independent t-test.
Numbers and percentage use to express the another
data of clinical pharmacist intervention and follow
up of the patients.

Table 1. Demographic characteristics for patients in two groups

Group A Group B p-value
Numbers 103 100
Age (years) 47.01+9.051 45.68 +8.09 0.079
Gender Females 59 (57.28 %) 55 (55%) 0.745
Males 44 (42.71%) 45(45%)
Anti-diabetic Insulin 69(66.99%) 63(63%) 0.553
medications Oral Anti diabetic medications | 34(33.00%) 37(37%) 0.882
Blood sugar Fasting blood sugar at 127.78+13.68 129.03+12.06 0.49
levels discharge
Fasting blood sugar after 3 days| 169.68+14.64 170.26+ 15.33 0.57
from discharge
Level of High school 37(35.29%) 34(34%) 0.775
education College 19(18.44%) 23(23%) 0.426
Graduate school 29(28.15%) 26(26%) 0.731
Other 18(17.47%) 16(16%) 0.78
Comorbidities Hypertension 15(14.56%) 13(13%) 0.748
Ischemic heart disease 18(17.47%) 21(21%) 0.526
Impaired kidney function 6(5.82%) 8(8%) 0.543
(GFR <60 ml/min)
Chronic obstructive pulmonary | 4(3.88%) 3(3%) 0.732
disease
Obesity 25(24.27%) 28(28%) 0.548
Dyslipidemia 13(12.62%) 11(11%) 0.722

Values are presented as numbers, percentage, mean = SD, P-value > 0.05 considered non-significant
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230 (111 (48.26 %) females, 119 (51.73 %) males
Enrolled in the study
The patients were randomized into two groups

Group A (interventional group) 115 patients
(65 females 56.52%), (50 males 43.47 %)

Group B (Control group) 115 patients (60
females 52.17 %), (55 males 47.82 %)

15 patients were excluded
there was no any
communication way with
them

12 patients were
excluded they have
missing data

Group A (interventional group)
103patients, 59 females (57.28%), 44
males (42.71 %)

100patients, 55 females (55%), 45 males

Group B (Control group)

(45 %)

Figure 1. Patients enrolment

Results

There was no significant difference (P >
0.05) in demographic characteristics of patients in
the two groups as illustrated in table (1).After 2
months of follow up of the patients post discharge in
the study groups, there was significant differences
between the percentage values of two groups in rates
of readmission due to re infection by MRSA after
hospital discharge, new medical problems requiring
referral to their inpatients team, and return visits to
the emergency department with (P-value <0.01 )
respectively ,which were 19(19%),21(21%),and
15(15%) in the control group , compared to
interventional group 6 (5.8%),4(3.88%),and
3(2.91%) respectively as illustrated in table (2).
Major causes of new medical problems requiring
refer the patients to their inpatients team, and the

most important cause of return visits to the
emergency department are summarized in table (3)
.During the study the pharmacist intervention in
group A as a phone call allowed pharmacists to
introduce patients education about the disease to 64
patients (62.13%) , giving instructions encouraged
patients compliance with treatment to 39 patients
(37.86%),introduce consultation on medications to
36 patients (34.95%), dose adjustment of anti-
diabetic medications to 81 patients (78.64%),
monitoring of blood sugar and keep it under control
to 79patients (76.69%),give the advice about life
style modification to 25 patients (24.27%),giving
Instructions about diet to 56 patients (54.36%) |,
identify and resolve any medication-related
problems for 45 patients 43.68% as illustrated in
table (4) and figure. (2)

Table 2. The impact of follow-up phone on the rate of reinfection, readmission and return visits to the

emergency department.

Group A Group B p-value

hospital discharge

The rates of readmission due to re infection by MRSA after

6(5.82%) | 19(19%) | 0.004

New medical problems requiring referral to their inpatients team | 4(3.88%)

21(21%) | 0.00017

Return visits to the emergency department

3(2.91%) 15(15%) | 0.002

Values are presented as mean + SD, P-value < 0.01 considered significant
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Table 3. The major causes of new medical problems requiring referral to their inpatients team and return

visits to the emergency department

Pharmacist tele-follow-up and diabetic patients with MRSA

Parameters Group A Group B
New medical problems requiring referral to their inpatients 4(3.88%) 21(21%)
Septicemia 0 (0.0%) 1(1%)
Diabetic retinopathy 1(0.97%) 2(2%)
Diabetic nephropathy 0(0.0%) 4(4%)
Urinary tract infection 1(0.97%) 5(5%)
Respiratory infection 1(0.97%) 5(5%)
Congestive heart failure 1(0.97%) 4(4%)
Return visits to the emergency department 3(2.91%) 15(15%)
Diabetic coma 0(0.0%) 3(3%)
Diabetic ketoacidosis 0(0.0%) 5(5%)
Hypoglycemia 1(0.97%) 2(2%)
Asthma 1(0.97%) 1(1%)
Intestinal colic pain 0(0.0%) 2(2%)
Diarrhea and Vomiting 1(0.97%) 2(2%)
Values are presented as number and percentage in two groups

Table 4. Pharmacist intervention during the tele follow up of the patients in group A
Pharmacist intervention Group A percentage
Patients education about the disease 64 62.13%
Instructions about patients compliance with treatment 39 37.86%
Counseling on drug 36 34.95%
Adjustment of anti-diabetic medications 81 78.64%
Monitoring of blood sugar 79 76.69%
The advice about life style modification 25 24.27%
Instructions about diet 56 54.36%
Identify and resolve medication-related problems 45 43.68%

Values are presented as number and percentage

Pharmacist intervention (during the tele follow up) of the
patient in group A
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Discussion

Discharging patients from the hospital is
complex process and hospital readmissions remain
health care systems concern despite progress in
reducing and preventing its occurrence 6. According
to the Agency for Healthcare Research and Quality
(AHRQ), more than 3.3 million readmissions occur
every year within 30 days of hospital discharge
@1 Those 65 and older are more likely to make a
return trip to the hospital and account for roughly
55% of all hospital readmissions in the United States
(171, patients who were readmitted within 8 days of
discharge are more likely to be suffering from
complications related to the original condition, while
those who return to the hospital closer to 30 days after
discharge often lacked follow-up care or developed a
new condition “®. Despite advances in the diagnosis
and treatment of MRSA, readmission that increases
the morbidity and mortality remain unacceptably
high @9- After hospital discharge, keeping the serum
blood sugar of diabetic patients under the control and
the preventable readmission to the hospital due to
reinfection by MRSA is a challenging %), Reinfection
by MRSA has been associated with more amputation
in diabetic foot patients, treatment failure, which lead
to increase rate of readmission to the hospital with
increase health care costs and increased mortality 9.
Many patients encounter a variety of problems in the
first weeks after they have been discharged from
hospital to home especially diabetic patients, keeping
their sugar level under control is not an easy topic as
they need daily monitoring ©®. In order to help
combat and prevent this complication and improve
the discharge process, the healthcare provider must
introduce a good patient’s follow up plan after
discharged @Y. Telephone follow-up considered as a
good tool for patients follow up after discharge and
pharmacist involvement in discharge plan is one
among many strategies to facilitate the patients
discharge process 2. Pharmacists can play an
important role in the hospital discharge plan as a
member of the multidisciplinary team that treating the
patients ??. Telephone follow-up after discharge that
introduced by pharmacists, is considered to be a good
means of exchanging information, providing health
education and advice, managing symptoms,
recognizing complications early and giving
reassurance to patients®. When the pharmacist
involvement in discharge plan, can facilitate the
patients discharge process and improve patients out
come by identifying and reconciling medication
discrepancies ,introduce patients education, giving
instructions about patients compliance with
treatment , consultation on medications to reduce
adverse outcomes , dose adjustment of anti-diabetic
medications , monitoring of blood sugar and keep it
under control for diabetic patients ,give the advice
about life style modification, giving instructions
about diet, identify and resolve any medication-
related problems®®). All this activity can improve the
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discharge process and decreasing in the rates of
readmission due to reinfection and fewer return visits
to emergency department 3, Although there were
many previous studies show conflicting results
regarding pharmacist involvement in the hospital
discharge plan and impact of pharmacist
interventions on reinfection and readmissions, this
study demonstrated a positive impact of pharmacist
involvement in the hospital discharge plan on
decreasing in the rates of readmission due to re
infection by MRSA after hospital discharge, fewer
referral to inpatients team due to new medical
problems that requiring referral, and decreasing in
return visits to the emergency department, in this
study the major causes of new medical problems
requiring refer the patients to their inpatients team,
and the most important cause of return visits to the
emergency department are summarized in table (3)
with noticed that all causes are complications related
to the original condition and the most common causes
of new medical problems requiring referral the
patients to their inpatients team are urinary tract
infection ,respiratory infection, diabetic nephropathy
, congestive heart failure ,diabetic retinopathy, and
septicemia . The most common cause of return visits
of the discharged to the emergency department are
diabetic ketoacidosis, diabetic coma, hypoglycemia,
intestinal colic pain, diarrhea and vomiting, and
asthma, the result of this study are confirm with
previous studies @4, study that evaluating impact of
discharge phone calls on 30-day readmission rates
which demonstrate that pharmacist intervention by
medication reconciliation and education prior and
post-discharge telephone follow-up improve patient’s
satisfaction and revealed a significant reduction of
17.3% to 12.4% (p = 0.007) in hospital readmission.
A study that demonstrated the impact of
comprehensive  medication  management by
pharmacist tele follow up on hospital readmission
rates in which the pharmacist intervention reduces the
rate of readmission at 30 days post discharge and may
have the largest impact among patients at highest risk
of readmission comber with control group (8.6% vs.
12.8%, P<0.001) @, Another study that determine
the impact of pharmacist telephone intervention as
part of a comprehensive discharge protocol on
readmission which show there were a positive impact
on patients during the transition of care process by
reducing incidence of hospital readmission within 30
days of patients discharge and there was significantly
reduced in the intervention group, compared with the
contact group (0.227 vs 0.519, p<0.001) 9,
Although most studies that examining the impact of
clinical pharmacist interventions by follow-up calls
after hospital discharge with comprehensive
medication education has shown positive impact on
patients outcome and report reduced and prevent
adverse drug effects with improve patients
satisfaction but the impact of clinical pharmacists
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involvement on readmissions has not been
consistently demonstrated and there are conflicting
data regarding the effect of clinical pharmacists’
involvement in discharge plan on readmissions and
return visits to the emergency department,
(Pharmacist  Assisting at Routine Medical
Discharge) which is a prospective study to evaluate
the impact of pharmacist interventions by follow-up
phone call after discharge this study show patients
receiving the pharmacist intervention demonstrated
improved primary medication adherence and
increased patients satisfaction but there was
insignificantly difference between the intervention
group and the contact group in the rate of hospital
readmission ,it was 20.7% and similar between the
intervention and control groups @7,
Despite the many studies that dealt with the issue of
reducing readmission to hospital and returning visits
to the emergency department. Patient’s re-admission
to the hospital is still an important and crucial health
problem, which is very costly to the health system
@8 Preventing and avoiding readmission to the
hospital required to the development of health care
systems plans to include improving the medical and
treatment services provided to the patients after
discharge to achieve the goal of resolving and
treating any medication related problem and
reducing hospital readmission with increasing
patient’s satisfaction due to further improve the
quality of life of patients @, Therefore, health
system workers put many strategies to reduce re-
admission to the hospital, and many of these
strategies focus on follow- up of the patients after
discharge from the hospital, especially high risk
patients @9, Initial post-discharge contact with
patients that made by trained health care provider,
good and complete a post-discharge care plan
including improving medication management,
discharge medical advice, patients education, and
medication review to minimizing adverse effects of
the drug all can have appositive impact on patients
outcome and reducing readmission rates ¢,
Limitations of this study include small sample size,
single institution setting and the study did not
address patient satisfaction, quality of life
improvement, impact of reinfection on mortality and
cost-effective impact of readmission to hospital due
to re infection by  methicillin-resistant
Staphylococcus aureus (MRSA). Future studies
should be performed investigating the impact of
pharmacist interventions after discharge by follow-
up phone call and of introduce clinical pharmacist
discharge services in multicenter settings on
mortality rate, such studies should also pay attention
to aspects as patient’s satisfaction and quality of life
preferably using cost effectiveness of reinfection
and readmissions as a clinical endpoint.
Conclusion

This experience determines that follow-up
phone call by a clinical pharmacist after discharge of
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the patients was associated with improved patient’s
outcome by resolution of medication-related
problems, keeping the serum blood sugar of diabetic
patients under the control which lead to decrease in
rates of readmission due to re infection by MRSA,
fewer referrals to in patient’s team due to new

medical problems that requiring referral, and
decrease in return visits to the emergency
department

Recommendations

Development of health care systems plans
to include improving the medical and treatment
services that provided to the patients post-discharge
by trained health care provider like pharmacists who
is an important member of the multidisciplinary
team in the healthcare system and involved in
discharge planning to reach the goals in
comprehensive treatment plan of patients and
improve patient’s outcome.
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