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Abstract- Objective: We investigated variations in prevalence rates of potentially preventable
diabetes-related hospitalizations between African Americans and Whites using outcome
measures selected by the Agency for Healthcare Research and Quality (AHRQ) as prevention
quality indicators related to diabetes care.

Methods.: We analyzed Maryland hospital discharge data for patients in 2012 (n=10,136) with a
primary diagnosis of uncontrolled diabetes; short-term complications of diabetes; long-term
complications of diabetes; and lower limb amputations. The results were provided in crude data
and data adjusted for the Maryland population. Standardized rates (SRs) per 10,000 persons,
standardized rate ratios (SRRs), and standardized rates were reported on the adjusted hospital
data.
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Hospitalizations for Diabetes-Related
Complications by Race, Gender, and Age in
Maryland

Samuel L. Brown, Ph.D. %, Fatou Diouf, Ph.D °, Tiffany Henley, Ph.D. ® & Tracy Rone, Ph.D. ©

Abstract- Objective: We investigated variations in prevalence
rates of potentially preventable diabetes-related
hospitalizations between African Americans and Whites using
outcome measures selected by the Agency for Healthcare
Research and Quality (AHRQ) as prevention quality indicators
related to diabetes care.

Methods. We analyzed Maryland hospital discharge data for
patients in 2012 (n=10,136) with a primary diagnosis of
uncontrolled diabetes; short-term complications of diabetes;
long-term complications of diabetes; and lower limb
amputations. The results were provided in crude data and
data adjusted for the Maryland population. Standardized rates
(SRs) per 10,000 persons, standardized rate ratios (SRRs),
and standardized rates were reported on the adjusted hospital
data.

Resuits: Our analysis of a statewide hospital discharge dataset
uncovered differences in hospitalization rates along
demographic, disease specific conditions, and insurance
lines. Among Maryland hospital discharges, African Americans
had significantly higher diabetes-related adverse outcomes.
The racial disparity was more pronounced for African
American males. The hospitalization ratio of African American
males to White males ranged from 1.55 for lower limb
amputation to 3.77 for uncontrolled diabetes.

Conclusion: Over twenty-five years ago, the Diabetes Control
and Complications Trial demonstrated that preventive diabetes
care leads to reductions in health complications and better
long-term outcomes. This study uncovered significant racial
disparities in potentially-avoidable hospitalizations for diabetes
complications. These findings highlight the need for better
primary care and for more evidence-based preventive
programs for African Americans with diabetes to improve
quality of care while averting costly hospitalizations.
Keywords: diabetes, quality of care, hospitalizations,
adverse outcomes.

I.  INTRODUCTION

iabetes is the seventh-leading cause of death in
Dthe United States.' It presents a major public

health problem because it affects an estimated
29.1 million people." People who are diagnosed with
diabetes are 1.8 times more likely to die from all causes
and are more likely to experience heart attacks, kidney
failure, lower limb amputation, and adult-onset
blindness."® According to the Centers for Disease

Author a: e-mail: sSbrown@odu.edu

Control (CDC), in 2012 the estimated financial cost of
diabetes in the United States was $245 billion." Over
$176 billion of diabetes-related expenses were spent on
direct medical expenditures and $69 billion was spent
on indirect costs (disability, work loss, premature
death).®

For at least two decades the health community
has known that preventive diabetes care leads to
improvements in health complications and better long-
term outcomes.* The American Diabetes Association
(ADA), has established clinical guidelines directed at
improving preventive care for patients with diabetes,
including glycosylated hemoglobin (HbA1c) testing at
least twice per year, foot examinations, and dilated eye
examinations annually.® Despite the clinical advances in
the prevention, diagnosis and treatment of diabetes, the
underprivileged communities and racial minorities tend
to have higher prevalence rates of diabetes and are
more likely  to experience diabetes-related
complications.®78¢1° As a result, federal agencies
including the CDC and the NIH have delineated national
goals related to diabetes in the Healthy People 2020
Objectives. Included in these obijectives are reducing
the number of new cases of diagnosed diabetes in the
population and improving glycemic control among
people with diabetes.!' The Healthy People 2020
Objectives also established a set of goals related to
diabetes incidence, mortality, and lower-extremity
amputations.

While the goals of Healthy People 2020 are
national in scope, local solutions are needed to address
the wide variations in diabetes incidence and prevalence
rates by state. In Maryland, diabetes is the sixth-leading
cause of death, higher than the national figure."In the
first decade of the 21 century, Maryland’s age-adjusted
diabetes mortality rate was also higher than the national
rate.” From 2006 to 2008, the diabetic mortality rate was
81 per 100,000 in Maryland and 74.4 per 100,000
nationwide.”™ African American females in Maryland
were nearly twice as likely as White females to be
diabetic (12.5% vs. 6.8%)."

The Behavioral Risk Factor Screening System
(BRFSS) for Maryland estimated that as Maryland’s
population ages, residents are more likely to be
diagnosed with diabetes, with the older working age
population (50-64) experiencing the fastest rate of
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growth in the state.' According to this data, income,
education, race and ethnicity are closely associated with
diabetes prevalence in Maryland. The percentage of
adults 18 years and older diagnosed with diabetes was
higher for African Americans (12.3%) than for Whites
(7.5%)." Income was inversely related to a diabetes
diagnosis among people 18 years and older, with the
highest prevalence occurring among people with an
annual household income below $15,000." In 2009-
2010, the lowest prevalence of diabetes was among
college and technical school graduates and the highest
was among people without a high school diploma.™

In the past 20 years, the United States has seen
a decline in the rates of major complications among
adults diagnosed with diabetes due to prevention
efforts.’® This trend does not reflect Maryland, where
from 2004 to 2008, the number of hospital discharges
for coronary heart disease (CHD), a potential
complication from diabetes, increased with CHD
morbidity and mortality.” The percentage of CHD
hospitalizations related to diabetes is also on the rise.
We analyzed a state-level hospital discharge dataset to
identify the relationship between race, age and sex and
rates of diabetes-related hospitalizations to examine
how changes in social determinants could alter the
course of the public health problem of diabetes.

[I.  METHODS

This study uses Maryland’s hospital inpatient
discharge data for 2012 from the Health Services Cost
Review Commission and U.S. Census Data for
Maryland. We conducted a retrospective analysis and it
is limited to patients who lived in Maryland at the time of
admission in 2012 with a principal diagnosis of
uncontrolled diabetes (ICD-9-CM code 250.02 or
250.03); short-term complications of diabetes (ICD-9-
CM codes 250.10-250.13, 250.20-250.23, or 250.30-
250.33); long-term complications of diabetes (ICD-9-CM
codes 250.40-250.43, 250.50-250.53, 250.60-250.63,
250.70-250.73, 250.80-250.83, or 250.90-250.93); and
lower limb amputations defined as one of the following
procedures based on the primary procedure code and
up to 14 secondary procedure codes(ICD-9-CM codes
84.10-84.19). The focus of this study is to determine
whether there are any differences in avoidable
hospitalization rates of diabetes patients based on
sociodemographic characteristics.

The Health Services Cost Review Commission
is an independent state agency responsible for
collecting and maintaining patient-level case mix data,
such as hospital inpatient discharge information
containing medical record abstracts of clinical
demographic and billing data in Maryland. Since 1977,
the agency has also set rates for hospital services.
Maryland is now the only state in the nation to retain an
all-payer hospital system through a federal waiver with

© 2021 Global Journals

approval from the Centers for Medicare and Medicaid
Services. This unique system has led to substantial cost
savings by reimbursing all payers at the same rate for
hospital services, including Medicare, Medicaid, and
private insurers.

The patients chosen for the study were at least
18 years of age and were categorized into five cohorts:
18-29, 30-39, 40-49, 50-50, and 60+. In terms of race,
patients who were not listed as White or African
American were excluded because they comprised a
small percentage of patients. Since African Americans
constitute 70% of the minority population in Maryland,
this allowed for a more statistically significant
dichotomous comparison between African Americans
and Whites." There were four insurance groups based
on the patient’'s primary payer: Medicare, Medicaid,
private (Blue Cross and other Commercial Insurance)
and the uninsured.

The results are provided in crude data and data
adjusted for the Maryland population. Standardized
rates (SRs) per 10,000 persons, standardized rate ratios
(SRRs), and standardized rates are reported on the
adjusted hospital data. The first analysis examines
diabetes-related hospitalizations and discharges to
assess the effects of gender, while controlling for age
and race/ethnicity. The reference groups are White,
male, and patients with Medicare. The subsequent
analyses explore the same effects for each of the four
avoidable  kinds of hospitalization:  short-term
complications, long-term complications, uncontrolled
diabetes, and lower-limb amputation. The reference
groups are White, male, Medicare for the avoidable
types of hospitalization as well.

I1I.  RESULTS

We used four adverse outcome measures to
assess avoidable hospitalizations among Marylanders
with diabetes because the Agency for Healthcare
Research and Quality (AHRQ) has selected them as
Prevention Quality Indicators (PQI) related to diabetes
care.'”® These outcome measures include (1) hospital
admission for uncontrolled diabetes (PQI1), (2) hospital
admission for short-term complications of diabetes
(PQI2), (3) hospital admission for long-term
complications of diabetes (PQI3), and (4) lower limb
amputation (PQI4). A patient whose blood glucose level
falls within an unacceptable range is diagnosed with
“‘uncontrolled” diabetes. A diagnosis of short-term
complications is made when a patient’s complications
include diabetic ketoacidosis, hyperosmolarity, and
coma. Alternately, a diagnosis of long-term
complications is assigned when a patient develops
renal, eye, neurological, and circulatory disorders. A
lower limb amputation can be below the knee, above the
knee, or through the foot.



In 2012, there were more than 694,000 reported
hospital discharges in Maryland. Of these, more than
139,000 (20%) were diabetes-related; 10,136 listed one
of the four AHRQ Quality Indicators as the first
diagnosis. When compared to the total number of
hospital admissions where patients were coded as
having any diagnosis of diabetes (142,000), the number
of those with a principal diagnosis of diabetes was
relatively small (10,136). There were, however,
significant differences by race, insurance status and
sex. In 2012, African Americans had higher hospital
admission rates for preventable adverse outcomes than
Whites.

In 2012, 7 percent of all diabetes-related
hospital admissions were for an adverse but preventable
condition. Of those admitted with an adverse event, 6.4
percent had uncontrolled diabetes (such as severe
hyperglycemia); 17.5 percent had a lower-limb
amputation; 31.6 percent had short-term complications,
such as ketoacidosis; and 55.7 percent had long-term
complications of diabetes—such as cardiovascular or
renal complications—as the most frequent diagnosis
(11.2 percent had a combination of lower-limb
amputation procedure and a primary diagnosis of a
complication of diabetes).

For the discharges with a principal diagnosis of
diabetes considered preventable by AHRQ, the mean
patient age was 55 years, the average stay was 5.1
days, and the mean inpatient charge was $13,882.
Table 1 summarizes the  sociodemographic
characteristics for these patients by age, sex,
race/ethnicity and insurance status. There is a clear
dichotomy between White and African American patients
with diabetes-related hospitalizations for analyzing other
sociodemographic characteristics and their effects on
preventable admissions.

By race, 45 percent of patients were White, and
55 percent were African American. By gender, 46.6
percent were female, and 53.4 percent were male.
Combining race and gender, more White males were
admitted for diabetes-related conditions than White
females, and more African American males were
admitted than African American females. By age, most
were 64 and under; however, African American patients
tended to be younger than White patients. The mean
age of White patients was 57; that of African American
patients was 53. In terms of insurance status, the
majority of patients had Medicare. However, African
Americans were more likely to be covered by Medicaid.

a) Diabetes-related Hospitalizations by Age, Sex, Race
and Insurance
Diabetes-related hospital discharge rates
increased with age (Table 1). Patients over 60 years of
age with diabetes had more than 2.65 times the rate of
preventable hospital admissions for diabetes-related
conditions than did patients in the 18-to-29-year-old age

group (SRD 27.02, SRR 2.67). Women had fewer
diabetes-related hospitalizations and a lower rate of
hospitalizations than men (SRD -6.04, SRR 0.80).

When adjustments for age and sex were
computed (Table 1), African Americans were more than
twice as likely as Whites to be admitted to a Maryland
hospital for a preventable diabetes-related condition
(SRD 25.99, SRR 2.37). The racial differences were more
pronounced when examined in combination with
gender. African American men had a higher rate of
preventable hospitalizations than any other race/sex
category (Table 1).

After adjustments for race and gender, African
American males with diabetes had more than three
times as many hospital admissions for adverse
conditions (SRD 34.13 SRR 3.11) than White males.
These race and gender differences were noted in each
sex category. African American females had a higher
rate of hospital admissions for adverse conditions than
White females (Table 1).

A very similar pattern emerged among dually
eligible patients admitted with insurance coverage under
Medicare and Medicaid (because of their low-income
status), and among those with no insurance coverage.
African American males with no insurance were more
likely to be admitted to a Maryland hospital in 2012 for
potentially preventable adverse events (SRD 6.42, SRR
9.92); dually eligible African American females also were
most likely to be admitted for one of these conditions
(SRD 5.17, SRR 4.02).

b) Outcomes for Prevention Quality
Uncontrolled Diabetes

Hospital admissions for uncontrolled diabetes
(PQI1) were greater among older people with diabetes.
Differences in admission rates per 10,000 people
statewide were greatest (SRD 1.94) and four times
higher among patients 60 and over than among
discharges among patients in the 18-to-29-year-old age
group (Table 2). Admissions were higher among men
than women (SRD 0.34, SRR 1.22). Differences in PQI1
hospital admission rates by race were similar to the
patterns observed in the overall hospitalization rates.
African Americans had rates of potentially avoidable
hospitalizations for uncontrolled diabetes that were
nearly four times those of Whites (Table 2). The racial
differences persisted along gender lines: African
American males had higher admission rates for PQI1
than all other race/gender categories. African American
females had a higher rate than White females (Table 2).
Medicare patients had higher rates than all other
insurance categories.

Indicator 1:

c) Outcomes for Prevention Quality Indicator 2: Short-
term Complications of Diabetes

With the exception of the risk-factor of age,

similar differences were observed for preventable

hospitalization rates for short-term complications of
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diabetes (PQI2). Patients in the 18-t0-29-year-old
category had the highest admission rate (SRD 5.97,
SRR 1.99), and men had a higher rate than women
(SRD 1.38, SRR 1.18). The rate of hospitalizations for
short-term complications of diabetes among African
Americans was almost three times that of Whites (SRD
8.79, SRR 2.68). African American females had more
admissions for PQI2 than White females, and African
American males had the highest rate (SRD 11.56, SRR
3.21). Given the large number of younger patients
admitted for short-term complication of diabetes,
Medicaid was the largest provider of insurance
coverage for these admissions (SRD 1.02, SRR 1.83).

d) Outcomes for Prevention Quality Indicator 3: Long-
term Complications of Diabetes

Hospital admissions for the long-term
complications of diabetes (PQI3) had similar differences
as those for PQI1 (uncontrolled diabetes). Patients over
60 years of age had the highest rate of preventable
hospitalizations (SRD 25.08, SRR8.06), and men had a
higher rate than women (SRD 2.62, SRR 1.19). African
Americans with diabetes experienced more preventable
hospitalizations than Whites with diabetes (SRD 13.46,
SRR 2.24). African American females experienced more
preventable hospital admissions than White females
(SRD 14.82, SRR 2.68). Medicare covered the cost of
more preventable hospitalizations for PQI3 than all other
insurers (Table 4).

e) Outcomes for Prevention Quality Indicator 4:
Uncontrolled Diabetes (PQI1)

The patterns observed for uncontrolled diabetes
(PQI4) were consistent with those of most previous PQls
(Table 4). Patients over 60 years of age experienced the
highest rate of preventable hospitalizations for lower-
limb amputations (SRD 10.6, SRR 54), and men had a
higher rate than women (SRD 3.56, SRR 2.12). African
Americans had a higher rate of amputations than Whites
(SRD 2.28, SRR 1.55), although this difference was
largely driven by the large disparity between African
American and White men; White men had a higher rate
of preventable hospitalization for lower-limb amputations
than African American women. Medicare was most often
the insurance provide for hospital admission for PQI4.

V. DISCUSSION

From 1980 through 2014, there was a fourfold
increase in the number of Americans with diagnosed
diabetes.! This increased prevalence has resulted in
corresponding adverse impacts on clinical outcomes
and the cost of diabetes care.'®' Significantly higher
health care utilization and costs have been associated
with people with diabetes because of the related
comorbidities.''® Between 2007 and 2011, researchers
noted that type 2 diabetics on insulin had more
comorbidities, higher hospitalization rates' because

© 2021 Global Journals

poor glycemic control is associated with more
neurological complications, renal complications and
peripheral vascular disease.®

Diabetes has been associated with increased
morbidity and mortality.®' It is a risk factor for cognitive
changes,® and is often linked with patients who
experience concomitant heart failure (HF).?* Among
patients with chronic HF, diabetes has been associated
with worsening conditions.®®* Another risk factor of
diabetes is its impact on the incidence of hospital
admissions for foot ulcers. From 2005 to 2010, hospital
costs increased tenfold because of the association of
hospital admissions for foot ulcers and lower limb
amputations.?* People with diabetes are nearly twice as
likely to experience premature death than people in the
same age groups but without diabetes.?® These factors
result in higher levels of poor health outcomes, more
health care utilization, and higher health care costs for
patients with diabetes. For these reasons, they demand
the attention of policymakers and providers.

For the past 30 years at least, African
Americans have had a higher prevalence of diabetes
and more complications than Whites with diabetes.?
Racial differences have been consistently reported for
diabetes-related hospitalizations. Our analysis of a
statewide hospital discharge dataset uncovered
differences in hospitalization rates along demographic
and insurance lines. Among Maryland hospital
discharges, African Americans had significantly higher
diabetes-related adverse outcomes. The racial disparity
was more pronounced for African American males. The
hospitalization ratio of African Americans to Whites
ranged from 1.55 for lower limb amputation to 3.77 for
uncontrolled diabetes. There were also significant
differences in hospitalization rates across jurisdictions.
Baltimore City and Prince George’s County, jurisdictions
with large African American population, and several rural
counties, had higher hospitalization rates for diabetes-
related conditions. These results indicate that race is a
strong predictor of preventable hospitalizations among
Marylanders with diabetes. Adjustments in the analysis
were made for demographic and socioeconomic factors
and the racial disparities persisted.

The social determinants of the health model
could explain the observed racial differences in our data.
Diabetes-related preventive services could prevent
hospitalizations for adverse events by delaying or
preventing the onset of diabetes complications.?” For
diabetics, continuous medical care and patient self-
management are needed to prevent short-term
complications and reduce the risk of long-term
complications that often result in substantial increases in
the economic burden of diabetes.® Short-term
complications include hypoglycemic or hyperglycemic
episodes, foot ulcers, or hospital admissions. Long-term
complications include kidney disease (nephropathy),
nervous system damage (neuropathy), amputation or



end-stage renal disease. Preventive services such as
the annual hemoglobin Alc test have been associated
with fewer adverse cardiovascular outcomes in
Medicare populations.?® Hospital admission rates are
also related to periodic hemoglobin Alc testing. When
diabetics adhere to the recommended guidelines for
HbA1c, low-density lipoprotein cholesterol, and retinal
eye exam, they are less likely to have diabetes-related
hospital admissions.®® The differences we observed in
our hospital discharge data may be a consequence of
disparities in the utilization of preventive services.

Since we examined discharge data from the
State of Maryland, there are limits to the generalizability
of the study. Our findings could be confirmed with
broader national sampling of discharge data, and
examination of longitudinal data to overcome the
limitations of this cross-sectional study. The lack of
individual patient identifiers in the Maryland discharge
data could have affected the results because the data
are at the diagnosis and procedure levels of discharge
and could reflect multiple admissions for the same
patient. The observed racial differences might be biased
downward because some patients are less likely to
respond to questions about race and ethnicity. The lack
of a racial designation has been found to be biased
toward White patients.®’

In light of the disproportionate burden of
diabetes and its complications for African Americans
who have higher rates of diabetes, experience more
adverse outcomes, and receive fewer preventive
services, it seems appropriate to develop interventions
to increase the provision of preventive services and
reduce diabetes prevalence among high-risk groups.

Implications for Policy & Practice

e QOur findings suggest that racial disparities exist in
the treatment of diabetes-related illnesses and
hospitalizations can be avoided by self-
management by patients and routine medical care
services.

e The implementation of evidence-based preventative
care programs can be a worthwhile effort to close
the gap in the management of short-term and long-
term complications in diabetes among gender, race,
and insurance status.
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Table 1: Diabetes-Related Hospitalizations in Maryland by Age, Sex and Race, 2012

Characteristic Frequency SR SRD SRR

Al 10,136

Age Group (years)

18-29 1,045 16.76 Reference Reference
30-39 958 58.32 0.288 1.02
40-49 1,617 71.8 6.38 14
50-59 2,437 75.76 16.03 1.99
60 & over 4,075 94.41 27.03 2.67
Sex
Male 5,408 30.9 6.02 1.24
Female 4,728 24.88 Reference Reference
Race
White 4565 18.94 Reference Reference
Black 5571 44.93 25.99 2.37
Race/Gender
White Male 2590 21.74 5.58 1.34
Black Male 2818 50.32 34.13 3.1
White female 1975 16.19 Reference Reference
Black Female 2753 40.49 24.3 2.5

*Each category adjusted for other variables in the table.

SR=standardized rate; SD=standardized rate difference;
SRR=standardized rate ratio.

Table 2: Hospital Admissions for Uncontrolled Diabetes in Maryland by Age, Sex, Race, and
Insurance 2012

Characteristic Frequency SR SRD SRR
Al 618 1.69
Age Group (years)
18-29 38 0.58 Reference Reference
30-39 65 1.11 0.53 1.91
40-49 125 1.74 1.16 3
50-59 152 2 1.42 3.45
60 & over 238 2.52 1.94 4.34
Sex
Male 175 1.87 0.34 1.22
Female 290 1.53 Reference Reference
Race
White 211 0.88 Reference Reference
Black 407 3.28 24 3.73
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Race/Gender

White Male 108 0.91 0.07 1.08
Black Male 220 3.93 3.09 4.67

White female 1083 0.84 Reference Reference
Black Female 187 2.75 1.91 3.27

Insurance

Medicare 248 0.68 0.44 2.83
Medicaid 112 0.31 0.07 1.29
Private 130 0.36 0.12 1.5

Uninsured 86 0.24 Reference Reference

*Each category adjusted for other variables in the table.
SR=standardized rate; SD=standardized rate difference; SRR=standardized
rate ratio.

Table 3: Hospital Admissions for Short-Term Complications of Diabetes in Maryland by Age, Sex, Race and
Insurance 2012

Characteristic Frequency SR SRD SRR
Al 3,004 8.2
Age Group (years)
18-29 776 11.98 5.97 1.99
30-39 451 7.73 1.72 1.29
40-49 586 8.16 215 1.36
50-59 621 8.2 2.19 1.36
60 & over 570 6.01 Reference Reference
Sex
Male 1,566 8.95 1.38 1.18
Female 1,438 7.57 Reference Reference
Race
White 1264 5.24 Reference Reference
Black 1740 14.03 8.79 2.68
Race/Gender
White Male 626 5.26 0.03 1.01
Black Male 940 16.79 11.56 3.21
White female 638 5.23 Reference Reference
Black Female 800 11.76 6.53 2.25
Insurance
Medicare 730 2 0.77 1.63
Medicaid 823 2.25 1.02 1.83
Private 760 2.08 0.85 1.69
Uninsured 450 1.23 Reference Reference

*Each category adjusted for other variables in the table.
SR=standardized rate; SD=standardized rate difference; SRR=standardized rate ratio.
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Table 4. Hospital Admissions for Long-Term Complications of Diabetes in Maryland by Age, Sex, Race and

Insurance 2012

Characteristic Frequency SR SRD SRR
All 5,622 15.4
Age Group (years)
18-29 230 3.55 Reference Reference
30-39 419 7.18 3.63 2.02
40-49 814 11.33 7.78 3.19
50-59 1,456 19.22 15.67 5.41
60 & over 2,703 28.63 25.08 8.06
Sex
Male 2,934 16.77 2.62 1.19
Female 2,688 14.15 Reference Reference
Race
White 2610 10.83 Reference Reference
Black 3012 24.29 13.46 2.24
Race/Gender
White Male 1531 12.87 4.03 1.46
Black Male 1403 25.05 16.21 2.83
White female 1079 8.84 Reference Reference
Black Female 1609 23.66 14.82 2.68
Insurance
Medicare 3002 8.22 7.33 9.24
Medicaid 908 2.49 1.6 2.8
Private 1038 2.84 1.95 3.19
Uninsured 326 0.89 Reference Reference

*Each category adjusted for other variables in the table.

SR=standardized rate; SD=standardized rate difference; SRR=standardized rate ratio.
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Table 5: Lower Limb Amputations in Maryland by Age, Sex, Race, and Insurance 2012

Characteristic Frequency SR SRD SRR
All 1,783 4.88
Age Group (years)
18-29 13 0.2 Reference Reference
30-39 58 0.99 0.79 4.95
40-49 207 2.88 2.68 14.4
50-59 485 6.4 6.2 32
60 & over 1,020 10.8 10.6 54
5 Sex
“_Oj Male 1,179 6.74 3.56 2.12
; Female 604 3.18 Reference Reference
Race
White 991 4.11 Reference Reference
Black 792 6.39 2.28 1.55
Race/Gender
White Male 677 5.69 3.12 2.21
Black Male 502 8.96 6.39 3.49
White female 314 2.57 Reference Reference
Black Female 290 4.26 1.69 1.66
Insurance
o Medicare 1046 2.87 2.63 11.96
= Medicaid 249 0.68 0.44 2.83
Private 307 0.84 0.6 3.5
Uninsured 86 0.24 Reference Reference

*Each category adjusted for other variables in the table.

SR=standardized rate; SD=standardized rate difference; SRR=standardized rate ratio.
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Urinary and Digestive Toxicities of 3D Conformal
Radiotherapy of Localized Prostate Cancer at
the Pointe a Pitre University Hospital in
Guadeloupe

Ibrahima Thiam ¢, Kanta Ka °, Boucar Ndong °, El Hadj Amadou Sall ®, Ousseynou Sarr ¥,
Mahomed Yessoufou ®, Awa Sadikh Badiane * & Papa Macoumba Gaye "

Abstract-  Infroduction: At present, despite the advent of
innovative methods such as IMRT, which improves therapeutic
performance while reducing toxicity, RC3D is still widely used,
especially in developing countries. The objective of this work
was to evaluate the urinary and digestive toxicities of RC3D on
prostate cancers located at the Pointe & Pitre University
Hospital in Guadeloupe in order to position this technique in
the therapeultic arsenal.

Materials and methods: We conducted a retrospective study of
29 patients with localized prostate cancer treated with RC3D.
The endpoint was urinary and digestive toxicities.

Resulfs: Twenty-nine patients were enrolled. Their median age
was 75 years. All patients were treated with RC3D +/-
hormone therapy. Toxicities were assessed according to
RTOG criteria. Acute toxicity was defined as all toxicities
occurring during treatment and even 3 months after the end of
treatment. Toxicities occurring beyond 3 months after
treatment were considered late. Grade 1 acute bladder toxicity
was found in 7 patients (24.14%), grade 2 in 1 patient (3.45%).
Grade 1 acute rectal toxicity was found in 7 patients (24.14%).
As for late bladder toxicity, it was found for grade 1 in 5
patients (17.24%), grade 2 in 3 patients (10.34%) and finally for
grade 3 in 1 patient (3.45%). As for late rectal toxicity, grade 2
was found in 3 patients (10.34%) and grade 3 in 1 patient.

Conclusion: RC3D offers acceptable toxicities. However, for
dose escalation with minimisation of toxicities, IMRT is better
than 3D-CRT.

Keywords: toxicities, radiotherapy, cancer, prostate.
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[ [NTRODUCTION

Drostate cancer is the second most diagnosed
cancer in men after lung cancer with 13.7% of

cases [1]. lts incidence is high in Guadeloupe [2].
The treatment of prostate cancer is multidisciplinary,
with radiotherapy and surgery as the main curative
methods.

Radiotherapy is said to be conformal when the
dose of ionising radiation used is delivered
homogeneously to a precisely defined tumor volume
while sparing healthy tissue and surrounding organs as
much as possible. This is achieved through initial three-
dimensional imaging for location and repositioning. The
precise calculation of the dose to be delivered is
achieved through computer-controlled multi-blade
collimators.

Thanks to the progress made by conformal
radiotherapy, the results obtained are becoming similar
in terms of disease control to those of surgery, as shown
by several comparative series. Radiotherapy has
therefore become an essential technique in the
treatment of prostate cancer despite its complications,
notably urinary and digestive [3]. In this paper, we
evaluate these complications that arise during the
management of localised prostate cancer treated with
3D conformal radiotherapy.

[ PATIENTS AND METHOD

a) Patients

This was a descriptive, retrospective study that
took place at the Radiotherapy Department of the Pointe
a Pitre University Hospital in Guadeloupe, carried out
over a period of one year (January 2015 to December
2015).

A total of 29 patients consulting for localized
prostate cancer with a negative distant extension
assessment were treated with 3D radiotherapy plus or
minus hormone therapy. These patients had not
received any previous specific treatment and their
characteristics are summarised in Table I.
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b) Method

Data were collected using archived medical
records, from the Varian Aria software and Easily from
the CHU Guadeloupe. A data collection form was drawn
up for this purpose.

The data were entered and analysed on Epi info
7 on Microsoft Excel 2007. Histograms and other figures
were produced with Microsoft Excel 2007.

I11. RESULTS

The median age of the patients was 75 years.
The most common comorbidity was hypertension, which
was found in 23 patients (79.31%). The diagnosis was
made on the basis of urinary symptoms in 10 patients
(34%). They were generally in good general condition.
The median PSA level was 12 ng/ml with extremes of
3.05 and 79 ng/ml. Histological examination revealed
adenocarcinoma in all patients. The Gleason score was
heterogeneous with a score of 6 (3+3) in 6 patients (20,
69%), a score of 7 (3+4) in 12 patients (41, 38%) and
another score of 7 (4+3) in 11 patients (37, 93%).

A loco-regional extension assessment by MRI
was performed in 26 patients (89, 66%) and
contraindicated in 3 patients. On imaging, we found T3a
in 5 patients (19, 23%), T3b in 4 patients (15, 38%) and
lymph node involvement in 1 patient (3, 8%).
Thoracoabdomino-pelvic CT was performed in 9
patients (31.03%) and scintigraphy in 25 patients
(86.21%).

The D'AMICO classification was established for
all patients. It is a major criterion in the therapeutic
decision.

Thus, 3 patients (10.34%) were classified as low
risk, 12 patients (41.38%) as intermediate risk and 14
patients (48.28%) as high risk

Among the patients classified as intermediate
risk, 7 were of favourable intermediate risk and 5
unfavourable intermediate.

All our patients had received 3D conformal
radiotherapy for curative purposes. It was associated or
not with hormone therapy. The time to treatment was
defined as the time from the date of diagnosis to the
start of radiotherapy.

The median time was 5.7 months (2.3-23) and
the mean time was 6.4 months.

Pelvic irradiation was performed in 15 patients
(51.72%). The median total dose delivered was 74 Gy,
with a mean dose of 73.79 Gy and extremes of 70 Gy for
the minimum and 76 Gy for the maximum.

In all our patients, conventional fractionation
was used, i.e. 2 Gy per fraction, 5 days a week.

Hormone therapy was combined  with
radiotherapy in 17 patients (58.62%). All patients in the
D'AMICO high-risk group had received long hormonal
therapy and 3 patients in the intermediate-risk group
had received short hormonal therapy.

© 2021 Global Journals

The median follow-up after radiotherapy was 56 months
(28-66 months). The median follow-up was 63 months
(27.5-74.3 months).

Toxicities were assessed according to the
RTOG criteria. Acute toxicity was defined as all toxicities
occurring during treatment and up to 3 months after the
end of treatment and all those occurring beyond 3
months were late. Thus, acute bladder toxicity was
found in 7 patients (24.14%) with grade 1 acute toxicity
and 1 patient (3.45%) with grade 2 acute toxicity. For
acute rectal toxicity, all the patients had tolerated the
treatment well in terms of digestion, with grade 1
symptoms in 7 patients (24.14%), then for late bladder
toxicity grade 1, we found 5 patients (17.24%), 3
patients (10.34%) for grade 2 and 1 patient for grade 3,
i.e. 3.45%. And finally, for late rectal toxicity grade 2, we
found 3 patients (10.34%) and 1 patient grade 3.

IV.  DISCUSSION

The constant progress of irradiation techniques
has mainly allowed an increase in the dose to the target
volumes and a reduction of the dose to the organs at
risk. Dearnaley et al. in a randomised study reported a
reduction in Gl toxicity in favour of 3DR compared to
conventional radiotherapy with 56% grade 1 rectitis
versus 37% and 12% versus 3% for grade 2 [4]. Koper
et al, with the same comparison, found less intestinal
toxicity, especially in the anus, in patients treated with
RC3D [5].

Pelvic irradiation is a much debated topic with
conflicting results from several retrospective studies, its
toxicity remains quite acceptable [3].

Several randomised studies have shown that
the risk of rectal toxicity was greater when a high dose of
radiation (78-80 Gy) was delivered to the prostate
compared to a standard dose (70 Gy) [6,7].

Regarding urinary toxicity, most randomised
studies comparing a "standard" dose (70 Gy) with a high
dose (78-80 Gy) did not find a significant increase in
urinary toxicity, except for the French Gétug study 06 [6-
9]. The lack of a clear conclusion regarding urinary
toxicity may have several explanations. The main urinary
manifestations seem to be of urethral rather than
bladder origin. The urethra is consistently included in the
high-dose volume treated and exceptionally delineated
as such (10).

The median dose in our series was 74 Gy and
51.72% of patients had received pelvic irradiation.

The radiotherapy was well tolerated by the
patients, no acute urinary or digestive toxicity of grade >
2 was noted in our series as in the study by Peeters et al
[9]. Indeed, acute urinary toxicity grade 1 and 2 were
respectively 24.14% and 3.45% and digestive toxicity
was grade 1 in 10 patients (34.48%). These results are
lower than those reported by Pollack, Beckendorf,
Peeters and Elie Nasr which could be explained by the



small number of patients (8,9,11,12). Late toxicity was
relatively lower than in the literature (Table 2-3).
Intensity-modulated  conformal  radiotherapy
significantly reduces late grade 2 Gl toxicity without
impacting on urinary toxicity with dose escalation [13].
IMRT provides better coverage of the target volume with
good sparing of organs at risk, particularly for the
rectum according to the study by Pascal Fenoglietto et
al [14]. Wang-Chesebro et al. demonstrated with pelvic
IMRT a dose reduction in the bladder, V45 Gy (volume
receiving 45 Gy) of 90%, 54% for the rectum V45 Gy and

54% of the small bowel V45 Gy compared to three-
dimensional conformal radiotherapy [15].

V. CONCLUSION

Despite the good results obtained with RC3D,
intensity modulated radiotherapy (IMRT and VMAT) with
rigorous verification of the treatment position is the
indicated technique for the treatment of prostate
cancers. It allows dose escalation to target volumes with

acceptable toxicity.

Table 1: Patient characteristics

Characteristics of patients Headcount (percent)
Median age (years) 75 (54 - 83)
HTA 23 (79.31%)
Diabetes 12 (41.38%)
Heart disease 3 (10.34%)
CRI 1 (3.45%)
Systematic screening 19 (65.52%)
Urinary signs 10 (34.48%)
Performance status
0 20 (69%)
1 8 (28%)
2 1 (3%)
TR abnormal 15 (51.72%)
Median PSA (ng/ml) 12 (3.05-79)
Gleason
-6 (3 +3) 6 (20.69%)
-7 (3 +4) 12 (41.38%)
-7 (4 +3) 11 (37.93%)
Classification of D’AMICO
-High risk 14 (48.28%
-Low risk 3 (10.34%)
-Middle risk 12 (41.38%)

Table 2: Frequency of urinary toxicity in the literature

Number of Acute urinary Median follow- . -
patients Dose (Gy) toxicity up (month) Late urinary toxicity
G1 44% vs 42% G122% vs 27%
Beckendorf et al (8) 306 70 vs 80 G2 31% vs 30% 57 G2 8% vs 16%
G3 5% vs 7% G32% vs 1%
G143% vs 42%
Pollack et al (11) 301 70 vs 80 G2 31% vs 23% 72 >G2 10% vs 10%
(G3 3% vs 5%
G1 40% vs 42% 36 >G2 29% vs 30%
Peeters et al (9) 669 68 vs 78 G2 13% vs 13% >G2 41% vs 40%
84
Elie Nasr(12) 131 66-74 G131,3%
G2 16,8% - -
G32,3%
G124,14% G117,24%
Notre étude 29 70-74 G2 3,45% 56 G2 10,34%
G3 3,45%
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Table 3: Frequency of digestive toxicity in the literature
Number of D Acute digestive | Median follow-up | Toxicité digestive
) ose (Gy) Y .
patients toxicity (month) tardive
G143% vs 37% G123% vs 25%
Beckendorf et al 306 70 vs 80 G2 27% vs 28% 57 G2 12% vs 16%
(8) G3 2% vs 2% (3 2% vs 6%
G1 43% vs 39%
Pollack et al (11) 301 70 vs 80 G2 38% vs 39% 72 >G2 12% vs 26%
G3 2% vs 0%
Peeters et al (9) G141% vs 47% 36 >G2 23% vs 27%
669 68 vs 78 G2 6% vs 4% 84 >G2 25% vs 35%
Elie Nasr(12) 131 66-74 G127,5%
G2 9,1% - -
Notre étude 29 70-74 G124,14% G2 10,34%
56 G3 3,45%

Abbreviations

3D-CRT: 3D conformal radiotherapy

IMRT: intensity modulated conformal radiotherapy
VMAT: volumetric radiotherapy arc therapy
Conflicts of interest: none
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A Novel Homozygous Mutation ABCA3gene:
Presented as Sever Respiratory Distress
Syndrome in a Term Neonate

Dr. Samiya Al Hashmi ®, Dr. Jazel Manarang®, Dr. Hussein Al Lawati ® & Dr. Mujtaba. A. Al Ajmi®

Abstract- Congenital surfactant deficiency is a rare condition
diagnosed in newborns who present with respiratory distress
at birth. We report a case of a term Omani neonate with fatal
surfactant protein deficiency who was admitted to the
Neonatal Intensive Care Unit (NICU)of the Royal Hospital with
respiratory distress syndrome with persistent interstitial
infiltrates on serial chest x-ray responsive to intermittent
surfactant administration. He underwent a lung biopsy, and
immunohistochemistry confirmed the diagnosis of congenital
surfactant protein deficiency. However, despite aggressive
treatment and supportive measures, his condition rapidly
deteriorated, and he succumbed after two months of
admission. This case report will highlight and review surfactant

deficiency differential  diagnoses, management, and
complications.
Keywords:  surfactant  deficiency, term new-born,

respiratory distress syndrome, Biopsy.
.  INTRODUCTION

n preterm babies, respiratory distress is the most
common manifestation of lung immaturity (less than
32 weeks of gestation), which due to deficient
surfactant synthesis. Respiratory distress syndrome
occurs less frequently to term infants, which may at
times to warrant further investigation, especially if with

non-improvement to conventional treatment and
causing significant morbidity and mortality [1,4].
Pulmonary surfactant is a complex mixture of

phospholipids and protein which is produced, stored,
and recycled by type Il pneumocytes. It found on the
alveolar surface, and it functions to prevent alveolar
collapsed by lowering its surface tension aiding in
normal  respiration. Finding respiratory  distress
syndrome in a term neonate would raise a suspicion of
an inherited deficiency in pulmonary surfactant
[2,3]. Surfactant protein deficiencies classified
according to types; A3 (ABCA), B (SP-B), C (SFTPC),
and SP-D. The most common type is Type A3, which
was the first recognized inherited pulmonary surfactant
disorder and had an autosomal recessive pattern. It is
much more common to neonates and carries high
mortality and morbidity rates [2,3,5]. Then it followed by

Corresponding Author €: Senior consultant, Neonatology, Child Health
Department, Royal Hospital, Muscat, Oman.

e-mail: drmujtabaali70@gmail.com

Author e 0. Child Health Department, Royal Hospital, Muscat, Oman.
Author p: Consultant, Paediatric Pulmonology, Child Health Department,
Royal Hospital, Muscat, Oman.

surfactant protein C (SFTPC) deficiency in with
an autosomal dominant pattern of inheritance and is
more associated with interstitial lung disease in older
children and adults. Type A3 (ABCA) is similar to Type B
(SP-B) in terms of severity. We report this rare case of
congenital surfactant deficiency, the first documented
case of Oman to the authors’ knowledge. The subject,
interestingly, had a familial history of the same
presentation in a sibling that died within the first few
weeks of life and was not thoroughly worked up. This
report can assist the clinician regarding the approach to
such cases and guide counselling the parents for
possible future pregnancies.

[. CASE DESCRIPTION

A full-term (39 weeks) male infant weighing
3120 grams was born to a 31-year-oldgravida four para
three mother via spontaneous vaginal delivery. He was
born vigorous with APGAR scores 8 and 9 at 1 and 5
minutes, respectively. Mother had gestational diabetes
mellitus, diet-controlled with history of premature rupture
of membrane two hours prior delivery without any other
documented risk of sepsis. The parents are
consanguineous (first cousins) and had a previous baby
who as well presented with respiratory distress at birth,
was admitted to the Neonatal intensive care unit, and
died at two weeks of age.

On the second hour of life, the baby started to
have respiratory distress, and physical examination
revealed tachypnea with chest retractions and grunting.
The infant transferred to the NICU for ventilator support,
and complete septic workup including chest x-ray and
blood gas were facilitated. The infant started on 25%
inspired oxygen with flow 1.5L via nasal prongs on
which capillary blood gas revealed respiratory acidosis
(pH 7.27, PCO» 55.9,HCO3 21.8, and BE -0.9).

On admission, the chest radiograph revealed
mildly hyperinflated lungs with perihilar interstitial
markings (Figure 1). Succeeding chest x-ray on Day 2
showed worsening picture showing reduced lung volume
and reticular infiltrations with positive air bronchogram, findings
consistent with respiratory distress syndrome (RDS). He
eventually  required intubation  for  surfactant
administration and was kept on ventilator assist-control
mode. The baby’s condition momentarily improved but
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again had the worsening respiratory condition on the 3
day of life requiring high-frequency oscillatory
ventilation.

This clinical deterioration of cardio respiratory
distress and temperature instability prompted repeat
septic workup. Blood counts were normal, but C-
reactive protein elevated. He initially treated with
Cefotaxime and Vancomycin added after culture came
positive for coagulase-negative staphylococcus. Repeat
chest x-ray again revealed diffuse ground glass
appearance for which another dose of surfactant given.
Screening functional echocardiography also performed,
which showed a small patent ductus arteriosus and a
small fenestrated atrial septic defect secundum with
mild pulmonary hypertension, which improved with
sildenafil and prostaglandin nebulization.

The parents were counseled earlier on the
possibility of the same condition as their previous baby
and the need for subspecialty involvement. The
pulmonology team was involved after the chest CT scan
showed diffuse changes highly suggestive of interstitial
lung disease (ILD), surfactant deficiency versus alveolar
cause. Bronchoalveolar lavage also done to rule out
infectious causes, but all turned out equivocal. To
complete the workup, blood was sent for the whole-
exome sequence together with a lung biopsy, which
delayed due to the requirement of high ventilator
parameters making him unsuitable for transfer to the
operating theatre. In total, the baby received nine doses
of surfactant, most of them offered immediate but
temporary improvement in clinical status. A course of
methylprednisolone and hydroxychloroquine (HCQ) tried
but without any dramatic benefit.

The lung biopsy histology showed non-specific
interstitial inflammation, which raised the suspicion of
surfactant  deficiency, and electron microscopy
confirmed the diagnosis, revealing interstitial thickening
with the proliferation of mesenchymal fibroblastic cells
and chronic inflammatory infiltrated of lymphocytes,
plasma cells, and scattered eosinophils. The parents
received extensive counseling from the concemed
subspecialties regarding the poor prognosis and
outcome. During most of the patient’s admission, the
patient required high ventilatory parameters to maintain
acceptable oxygen saturations. His condition was
complicated with multiple bouts of clinical sepsis and
bacteremia ventilated-associated pneumonia,
particularly ~ with  endotracheal cultures  growing
Acinetobacter baumanii and Klebsiella pneumonia. On
day 58 of life, despite continuous supportive and
humane care, the patient succumbed to respiratory
failure.

I11. D1scussiON AND LITERATURE REVIEW

Congenital Pulmonary Surfactant Deficiency is a
condition that requires a high index of suspicion. In this

© 2021 Global Journals

report, we present a term neonate who developed
severe respiratory distress within the first two hours from
birth which was progressive until the third day of life.
Intermittent surfactant administration offered immediate
but temporary improvement of the condition; hence the
possibility came into perspective. Respiratory distress
syndrome (ARDS) is a common NICU diagnosis. It
usually presents in preterm infants but can also occur in
term  babies, especially those born  through
a cesarean delivery or from diabetic mothers. The
natural course of RDS has been well-studied which
typically peaks within the first three days of life before
the predictable clinical improvement. Its good response
to surfactant therapy, especially those moderate to
severe RDS, has also been well established. In this
case, the baby presented with an RDS-like picture
requiring ventilatory support in the first few days
necessitating surfactant administration. However, its
course was more progressive than usual, requiring high-
frequency oscillatory ventilation and developing
pulmonary hypertension. Serial chest radiographs,
which initially showed reduced lung volume with
air bronchograms, eventually revealed interstitial lung
changes. With the history of a previous sibling with the
same presentation who died at two weeks of life, a
genetic cause suspected. Chest CT scan was requested
by pulmonologist, which was suggestive of interstitial
lung disease; hence multi-specialty consultation was
done by neonatologist to pulmonology, genetic and
surgical teams. Bronchoalveolar lavage was done to rule
out infectious causes, but finally, lung biopsy confirmed
the diagnosis.

Congenital surfactant deficiency is a rare
genetic disorder that presents like respiratory distress
syndrome but may have different clinical presentations
depending on the type. Its incidence is unknown, but in
the United States, it estimated at 1 in 1 million live births
[1]. Several of causes can present with respiratory
distress in newborns and should be excluded before
arriving at the diagnosis [2,4,5]. Other differential
diagnoses should be ruled out, include sepsis, wet lung,
lung malformations as well as non-pulmonary causes of
respiratory distress such as congenital heart diseases,
among others. One subtype of surfactant protein
deficiency is type B (SP-B) which is known to be a
clinically — progressive disease wherein most the
cases lead to fatal hereditary neonatal lung disease.
Alveolar capillary dysplasia is another differential
diagnosis, a condition that happens due to
misalignment of the pulmonary veins (ACD/MPV). It has
a similar presentation to congenital surfactant
deficiency, that is, occurring in term infants with
respiratory distress soon after birth associated with
cyanosis and severe pulmonary hypertension despite
treatment [6,12]. Radiological appearance and lung
biopsy help distinguish disorders of primary surfactant
deficiency from other structural causes of lung disease.



Fig. 1. Serial chest radiographs of neonate with ABCA3 deficiency. (A) At the time of admission 3hrs of age:
mildly hyper-inflated lungs and mild perihilar interstitial markings. (B) Day 2 of life before receiving surfactant
showed reduced lung volume and reticular infiltrations with positive air bronchogram (C). As is typical for the surfactant
protein deficiencies, there is a hazy severe diffuse opacification. (D, E) Lung HRCT of the lungs showing patchy
areas of ground-glass attenuation with thickening of interlobular septae. Histologic changes in the infant's lung in
the surfactant dysfunction mutations ABCA3 -: early lobular remodeling and diffuse alveolar epithelial
hyperplasia (F)Electron microscopic features of ABCA3 mutations(G): characteristic abnormal lamellar bodies
with distinctive central and eccentric round dense bodies (F&G) picture, Lee, Cleveland and Langston, 2011)
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Using  electron microscopy  with its
ultrastructural feature provides an important point for
diagnosis and helps direct further genetic study and
evaluation. Histology, alveolar epithelial hyperplasia is a
characteristic of surfactant deficiency in infants.
Immunohistochemically, features of SP-B include
unrecognizable lamellar bodies and an accumulation of
abnormal appearing multivesicular bodies [1,3,6,7,]. In
contrast, ABCA3 has tiny lamellar bodies with a
prominent dense inclusion. The molecular gene study is
providing the direction for genetic counseling among
affected families to discuss the risks for future
pregnancies. In families in which a mutation has been
previously identified, it greatly aids in establishing even
antenatal diagnosis. In this case, after confirmation of
the diagnosis by lung biopsy and electron microscopy,
the surfactant protein deficiency is most likely type B
(SP-B), given its clinically progressive course. This
definitive diagnosis was confirmed by a genetic study
that was sent and reported with pathologic ABCAS3
variant C.3253C>T p. (GIn1085) which is associated
with autosomal recessive pulmonary surfactant
metabolism dysfunction. It is also known as interstitial
lung disease due to ABCAS deficiency.

Among surfactant protein deficiencies, A3
(ABCA3) has been characterized by a variable clinical
outcome ranging from fatal respiratory distress
syndrome in the neonatal period to chronic interstitial
lung disease developing in infancy or childhood. ABCA3
mutations are linked with a higher proportion of cases
with significant positive family history the similar
conditions [12.13]. Respiratory distress syndrome in
term newborns can result from a deficiency in either SP-
B or ABCA3 mutations with both genetic mutations
having an autosomal recessive pattern of inheritance;
whereas chronic ILD during infancy or early childhood
can be the manifestation of either SP-C or ABCA3
mutations [11,12.13]. Despite all the supportive
measures  with  ventilation, recurrent  surfactant
replacement  therapy, hydroxychloroquine,  and
methylprednisolone, there was no improvement in the
condition of the infant, and he died at the age of two
months. Recurrent surfactant replacement therapy
transiently improves the respiratory parameters in
patients with surfactant deficiency but is not reported to
be effective in the long term [6,7,8]. At present, the only
curative option is lung transplantation. However, the
procedure itself comes with high rates of complications,
mostly with infection, thus the need for lifelong
immunosuppressive drugs. [1,6,9]. Other supportive
therapies available include sedation, inotropic support,
high-dose glucocorticoids, and intravenous gamma
globulin,  which  offer  short-term  improvement.
Mechanical ventilation, HFOV, inhaled nitric oxide, and
even extracorporeal membrane oxygenation may be
necessary to aid oxygenation. Gene therapy is one area
being looked into but yet to be established.

© 2021 Global Journals

IV. CONCLUSION

In summary, a term baby presenting with
respiratory distress syndrome picture should raise some
suspicion of an underlying congenital surfactant
deficiency, especially if it presents on a background of
positive family history. Congenital surfactant protein
ABCAS3 deficiency is a fatal type of lung disease that
requires intensive management, including ventilatory
support, a trial of surfactant administration, and steroids
due to its stormy clinical course. It warrants thorough
evaluation with immunohistochemical and genetic
studies confirming the underlying pathology. Timely
establishment of the diagnosis is of utmost importance
especially in educating couples on the condition’s
associated complications, treatment options and its
guarded prognosis.

Abbreviations

NICU:  Neonatal Intensive care unit: CQ:
hydroxychloroquine; ILD: interstitial lung disease; SP-B:
surfactant protein B; SFTPC: surfactant protein C
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(ABCAB3) respiratory distress syndrome (RDS): HFOV high-
frequency oscillatory ventilation.
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Abstract- Purpose: Hypertension is the biggest single contributing risk factor to global morbidity
and mortality burden. Despite worldwide improvement in diagnosis and treatment options for
hypertension, poor adherence remains an impediment to improving patients’ overall quality of
life. This study sought to investigate adherence rates in hypertensive patients and the local
factors that contribute to nonadherence.

Methods: This was a hospital-based cross-sectional study conducted at the out-patient
department of a hypertension specialist-led clinic in Kumasi-Ghana. The Morisky Medication
Adherence Scale 8 was used to measure adherence to antihypertensive medications. Bivariate
logistic regression analysis was done to measure the strength of the association between socio-
demographic level, BP level, antihypertensive drug used and medication adherence score.
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Absiracl-  Purpose: Hypertension is the biggest single
contributing risk factor to global morbidity and mortality
burden. Despite worldwide improvement in diagnosis and
treatment options for hypertension, poor adherence remains
an impediment to improving patients’ overall quality of life. This
study sought to investigate adherence rates in hypertensive
patients and the local factors that contribute to nonadherence.

Methods.: This was a hospital-based cross-sectional study
conducted at the out-patient department of a hypertension
specialist-led clinic in Kumasi-Ghana. The Morisky Medication
Adherence Scale 8 was used to measure adherence to
antihypertensive medications. Bivariate logistic regression
analysis was done to measure the sirength of the association
between socio-demographic level, BP level, antihypertensive
drug used and medication adherence score.

Results: Amongst 361 participants recruited, average age was
59.74 years and majority were female (81.99%). Overall,
75.35% of participants had their blood pressures controlled.
Our study found a relatively high adherence rate (57.34%) to
treatment recommendations according to MMAS-8.
Adherence was positively associated with older age, and
negatively associated with factors such as comorbidities and
the use of calcium channel blockers.

Conclusion: The high prevalence of BP control found in this
study can be linked to the relatively high level of adherence
found amongst the participants. Specialized-clinics that adopt
a holistic and patient-centered care approach such as

counseling on diet, exercise and complications of
hypertension, may be an important factor in ensuring
adherence.
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Better adherence leads to better control which
ultimately leads to improved outcomes, prolonged survival and
reduction in the incidence of end organ damage from
hypertension.
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clinics; blood pressure control; kumasi; Ghana.

. INTRODUCTION

ypertension is the biggest single contributing risk
factor to global morbidity and mortality

burden[1]. As a disease entity which affects
approximately one-third of adults globally,
cardiovascular (CV) disease represents the largest
epidemic ever experienced by mankind [1]. According
to Lim and colleagues, raised blood pressure (BP)
currently causes approximately 9.4 million deaths each
year worldwide and this figure is expected to rise, given
an expanding and aging global population[1].
Hypertension is defined as having a persistently
elevated systolic blood pressure of 130mmHg or above
and/or a diastolic of 80mmhg and above. It affects
about one billion people worldwide[2]. Several drug
classes have been shown to provide cost-effective BP
lowering for the prevention of the adverse CV sequelae
of raised BP.

Despite the availability of these antihypertensive
medications, global data suggest that less than half of
those classified as hypertensive are aware of their
problem[3]. Furthermore, less than a third of those who
are treated for hypertension get their BPs controlled to
currently recommended targets[3]. In Ghana, the
prevalence of hypertension ranges from 19% to 48%
between studies[4]. Old age, over-nutrition and alcohol
consumption were some of the factors independently
associated with hypertension[4]. According to a 2010
study by Bosu and others, less than one-third of
hypertensives were aware of their condition and less
than one-tenth had their blood pressures controlled
even though there has been a trend towards improved
awareness, treatment and control between 1975 and
2005[4]. Due to the asymptomatic nature at onset,
diagnosis and adherence to treatment recommendation
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is often challenging. Treatment of hypertension requires
lifestyle modifications and medications or a combination
of both.

Adherence is defined as the extent to which a
person's  behavior  corresponds  with  agreed
recommendations from a health care provider[5].
Adherence to therapies is a primary determinant of
treatment success and encompasses numerous health-
related behaviours that extend beyond taking prescribed
medication[5]. It reflects therapeutic behaviours which
include seeking timely medical attention, taking
prescribed medication appropriately, attending follow-
up appointments, being immunized and adopting
recommended  behavioural — modifications.  Good
outcomes from chronic disease management such as
for hypertension, depends largely on the degree of
patient adherence to medication and physician advice.

Despite worldwide improvement in diagnosis
and treatment options for chronic diseases, a lack of
adherence remains an impediment to improving
patients’ overall quality of life. A study by Criswell and
others in 2010 reported that medication self-efficacy and
social support were the most important determinants of
medication and lifestyle adherence[6]. The same study
also found that non-adherent patients experienced a
lower level of social support from people outside their
families and patients who were adherent to medication-
and lifestyle recommendations reported higher
medication self-efficacy as compared to non-adherent
patients. There are various means of measuring
adherence to chronic medication use in clinical practice,
including direct and indirect measures. Direct means
include the use of direct assays such as laboratory
measurement of biological markers or drug metabolites.
Indirect means of measurement include pill-counting,
patient self-reporting and the use of modern electronic
systems that record medication tablet dispensing(7],
[8]. In Ghana, a study conducted at the out-patients
department (OPD) of the Korle Bu Teaching Hospital
amongst 413 patients found an adherence level of 47%
[9]. Another Ghanaian study done in the Komfo Anokye
Teaching Hospital between December 2001 and April
2002 found adherence level as low as 7%[10]. A study
conducted in Malaysia observed good adherence in
53.4% of the 653 patients sampled[11]. It also found
female participants to be more likely to adhere to their
medication regime, compared to their male
counterparts. Congestive heart failure and the presence
of other comorbidities also led to higher adherence
rates according to the study by Rao Chythra R. et al[11].
Other factors that had the strongest positive effect on
adherence included duration of hypertension (the
shorter the duration, the better the adherence) and the
use of calcium antagonists, and angiotensin-converting
enzyme (ACE). Patients taking two or more drugs and
those prescribed more expensive drugs were found to
be poorly adherent[11]. Good knowledge of the
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condition as well as of the medications prescribed has
been associated with good adherence to medication in
several studies[12]. A study conducted in Northemn
Ireland by Nazli MuzeyyenSencan found that 9.3% of
participants were non-adherent with their
antihypertensive medication when assessed using a
self-reported adherence scale[13]. The same study also
found that 37.9% of respondents had scores indicative
of depressive symptoms, a significant comorbidity. It
found age as the only significant predictor of medication
adherence in that population. Another study conducted
in Pennsylvania found the highest rates of adherence
were associated with ACE inhibitors and calcium
antagonists, and adherence was significantly higher
than with diuretics and beta blockers [14]. The study
also found poor adherence to be associated with a
higher health care cost. Poor adherence to
antihypertensive medication is a multifactorial challenge
that affects both the patient and the health care system.
As a multifactorial problem, adherence is usually
influenced by different contextual factors to varying
extents. Some of these factors are at the individual level
whereas others may operate at the social and health
system level.

In spite of the improvement in diagnosis and
treatment options for hypertension, poor adherence
remains an impediment to reducing end-organ damage
and improving patients