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—_—— factors significantly associated with death were age > 60 years [OR = 4.09 (2.6

and hyperosmolar hyperglycemia syndrome (5%). The associated pathologies

quency of 13.5% among diabetological emergencies. In univariate analysis, the

- 6.41)], hyperglycemia [OR = 2.58 (1.50 - 4.4)], hyperosmolar hyperglycemia
syndrome [OR = 10.5 (5.19 - 21.5)], septic diabetic foot [OR = 3.57 (2.24 -
5.66)]. Vascular pathologies that significantly associated with death were stroke
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[OR = 4.06 (2.10 - 7.81)], lower limb arteriopathy [OR = 3.25 (1.84 - 5.73)],
cardiovascular collapse [OR = 6.85 (2.34 - 20)]. In addition to diabetes, the
deceased patients had one (18%), two (34%) and at least three (45.7%) known
factors of poor prognosis. Conclusion: Emergencies in diabetology remain
frequent in our practice. The comorbidity (vascular and infectious) consti-
tutes a risk of abnormally high death rate. A particular attention must concern
on old diabetics subjects with several pathologies.
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1. Introduction

Diabetes mellitus is a public health problem with 425 million adults with di-
abetes mellitus worldwide. In Senegal, 3.24% of the population were diabetic [1]
[2]. Diabetes mellitus is a major cause of cardiovascular morbidity and mortality
[3] [4]. In Africa, more than 298,160 deaths are reported to be related to diabetes
and most of them among people are less than 60 years old [2]. The World Health
Organization (WHO) predicts that by 2030, diabetes mellitus will be the seventh
leading cause of death in the world [5]. The factors associated with death in di-
abetics subjects are unmodifiable like advanced age or in most cases related to
acute (ketoacidosis and hyperosmolarity) and chronic complications of diabetes
(arteritis). The latter constitutes the bulk of diabetological emergencies that are
cardiovascular, metabolic and infectious [6] [7]. In sub-Saharan Africa, two se-
ries reported that metabolic (ketoacidosis and hyperosmolarity and hypoglycae-
mia) and vascular complications (stroke, arteriopathy, coronary heart disease) were
the most factors associated with death in hospitalized diabetics [6] [8]. In Seneg-
al, the few mortality studies in this population evaluated the isolated impact of
metabolic and diabetics foot complications [9] [10]. These findings motivated
our study, which aimed to make a global audit of the factors associated with death
in subjects admitted to internal medicine for a diabetological emergency; thus to

improve the care.

2. Materials and Methods

This was a retrospective, descriptive and analytical study conducted over 12 months
(from January 1 to December 31, 2016). It was performed in the internal medi-
cine department of the Medical Clinic II of the Abass Ndao University Hospital
Center. Medical Clinic II included a department of internal medicine with di-
abetological orientation, a medical-surgical emergency unit, diagnostic assis-
tance units and the Marc Sankale National Diabetes Center. The Marc Sankale
Center has been the national reference center in the management of diabetes and
metabolic diseases since 1960. It groups together therapeutic education, consul-

tation and control units for the follow-up of known diabetics, diabetic foot care
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unit and finally a day admission unit of diabetological emergencies. Emergencies

at night or on duty are transiently managed in the service of medical and surgic-

al emergencies. The internal medicine unit is the traditional hospitalization unit
for all cases in a persistent diabetological emergency, including severe hypogly-
caemia; light to moderate forms are supported in day and guard emergency
units.

The study included all cases of diabetic subjects admitted to Medical Clinical

IT during the study period for a diabetological emergency. We did not include

the files of patients who died before admission, those considered incomplete, the

files of diabetic subjects transferred to another hospital. For this survey, we se-
lected the following variables:

- Sociodemographic Characteristics: sex, age.

- The Study of Diabetes Mellitus: type and duration of diabetes, level of gly-
cemic balance, and associated cardiovascular risk factors known or discov-
ered during hospitalization [11]. The known chronic complications of di-
abetes, antidiabetic therapies prior to hospitalization were also evaluated.

- Pathologies Found during Hospitalization: these pathologies were retained
after an overall evaluation of the data available in the file. These were con-
stants such as weight (kg), height (m), body mass index (kg/m?), temperature
(°C), respiratory rate, diuresis, heart rate, blood pressure (mmHg), glucosuria,
ketonuria, and oxygen saturation. We also assessed the physical examination
and exploration data. The recommendations of the Eighth Joint National Com-
mittee (JNC 8) were used to classify subjects according to blood pressure [12].
We also used the International Obesity Task Force’s classification to classify
patients according to the body mass index [13]. The electrocardiogram, the
chest X-ray, the cytobacteriological study of the urine, the infectious assess-
ments (hemogram, C-reactive protein), and kidney function evaluation were
systematic in all the hospitalized patients. The other explorations were done
according to the context. These included investigations of pH, osmolarity,
cultures and other bacteriological samples, vascular and imaging assessments.
Metabolic disorders were defined according to international recommenda-
tions [14]. The ionic disorders accompanying the management of metabolic
decompensation [15] were also evaluated. The main and secondary diagnoses
were retained after a synthesis of the clinical and paraclinical data of the pa-
tients.

- The Hospital Outcome: we examined patient files to assess three possible
outcomes: discharge from hospital, early transfer to another department and
finally death during hospitalization. In a second step, we performed a com-
parative analysis between deceased and non-deceased patients in hospital to
search for factors associated with death. The delay in death during hospitali-
zation was also assessed. The parameters used in the evaluation of the factors
associated with death were sociodemographic (age, sex), the profile of diabetes
mellitus (type, duration, chronic complications), the type of diabetological emer-

gency (infectious, metabolic, vascular), the others morbidities associated with
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diabetes mellitus observed during follow-up.

For the descriptive analysis, data were presented as a percentage for qualita-
tive variables and on average for quantitative variables. The usual statistical tests
used were the Chi-2 test for qualitative variables and the Student’s test for quan-
titative variables. A p value < 0.05 was considered statistically significant with a
95% confidence interval (CI). The recording and exploitation were carried out
by SPSS STATISTICS 18.0 software.

3. Results
3.1. Sociodemographic Data and Profile of Diabetes Mellitus

During the study period, 5258 diabetic’s subjects were recorded at Medical Clin-
ic II. Among them, 697 were concerned by a diabetological emergency, as a pre-
valence of 13.3%. The Table 1 show the epidemiological profile of all patients
admitted for a diabetological emergency.

3.2. Pathologies Found during Hospitalization

- Glycemic Profile: all patients had a disturbance of the glycemic profile. Hy-
poglycemia was found in 11.3% (79 cases) with a mean age of 49.5 years, av-
erage diabetes duration of 9.9 years, including 17 cases of recent diabetes
discovery. The ketoacidosis concerned 34.6% (241 cases) with 75 cases of
coma, a mean age of 43.5 years, average diabetes duration of 5.3 years in-
cluding 62 cases of recent diabetes discovery. Diabetic hyperosmolarity syn-
drome was found in 5% (35 cases) with 20 cases of coma, a mean age of 72.3

years, average diabetes duration of 7.1 years including 14 cases of recent

Table 1. Epidemiological profile of all patients admitted for a diabetological emergency.

Epidemiological Characteristics

Number of patients 697
Women 382 (54.8%)
Sex ratio (H/F) 0.82
Mean age of patients 49.6 years
Patients > 60 years old 222 (31.9%)
Patients < 30 years old 119 (17.1%)
Type 1 diabetes 197 (28.3%),
Type 2 diabetes 329 (47.2%),
Recent-onset diabetes 168 (24.1%).
Mean duration of diabetes 7.1 years
Duration of diabetes < 5 years 363 (52.1%)
Duration of diabetes > 10 years 237 (34.0%)
Oral antidiabetic agents 238 (34.1%)
Insulin treatment 333 (47.8%)
Diabetic mixed treatment 9 (01.3%)
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diabetes discovery. A total of 95 patients (13.6%) presented with hypergly-
cemic diabetic coma.

- Cardiovascular Profile: a vascular pathology was associated in 51.1% (356
cases). It was hypertension in 38.5% (268 cases), lower limb arteriopathy in
10% (70 cases), stroke in 6.5% (5 cases), active coronary heart disease in 4.3%
(30 cases), and hypokinetic cardiomyopathy with heart failure (2.9%), heart
rhythm or conduction disorders (1%), and thromboembolic disease (1%). In
14 cases (2%), the patients were in cardiovascular collapse.

- Infectious Profile: an infection was found in 65.3% (455 cases). It was a cu-
taneous infection in 25.4% (177 cases including 139 septic diabetic feet, 14 lo-
calizations at the hand and 24 abscesses), respiratory infection in 13.3% (93 cases
including 15 cases of tuberculosis), and urogenital infection in 10.2% (71 cases
including 18 cases of pyelonephritis and 12 cases of prostatitis). Other locations
were febrile gastroenteritis (2.4%), bacterial meningoencephalitis (0.9%), and
cerebral malaria (6 cases, 0.9%). In 69 cases (9.9%), this was an indeterminate
sepsis.

- Other Associated Pathologies: renal function impairment was associated in
7.6% (53 cases) with a mean age of 56.6 years, an average duration of diabetes
of 7.1 years, 7 cases of diabetes recently discovered. Among them, there were
2 cases of hypoglycaemia, 37 cases of ketosis and ketoacidosis and 11 cases of
diabetic hyperosmolarity syndrome. Other morbidities were anaemia in 96
cases (13.8%), cancer in 15 cases (2.2%), and liver cirrhosis in 4 cases (0.6%).
The Table 2 shows the pathological profile of all patients admitted for a di-

abetological emergency.

3.3. Outcome during Hospitalization and Profile of Deceased
Patients

The average duration of hospitalization was 8.3 days for all patients (range 1 to
60 days). Among the 697 subjects admitted for a diabetological emergency, 94
had died; as a frequency of 13.5%. Their mean age was 61.9 years and 60.6% of
patients were over 60 years old. The sex ratio (M/F) was 1.2. The average dura-
tion of their diabetes was 7.9 years. In 44.6% of cases, the duration of diabetes
was 210 years. These included 13 cases of recent-onset diabetes, 7 cases of type 1
diabetes, and 74 cases of type 2 diabetes. The mean duration of hospitalization
for deceased subjects was 4.5 days. In analyzing the records of deceased patients,
the latter had, apart from diabetes mellitus, one factor (18%), two factors (34%),
and three known factors (45.7%) of poor prognosis. The most found pathologies
were hyperglycemia and hyperosmolarity (45.7%), ketosis and ketoacidosis (47.9%),
arterial hypertension (37.2%), lower limb arteriopathy (20.2%), stroke (17%), infected
diabetic foot (41.5%), kidney function impairment (11.7%) and anaemia (11.7%). The
Table 3 shows the pathological profile of the deceased patients.

3.4. Factors Associated with Death

Deceased patients were compared to non-deceased patients to assess the factors
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Table 2. Pathological profile of patients admitted for a diabetological emergency.

Profile of diabetic emergencies (n = 697) Absolute frequency Relative frequency
Glycemic profile 697 100%
Hypoglycemia 79 11.3%
Ketosis and ketoacidosis 494 70.9%
Hyperglycemia et hyperosmolarity 124 17.8%
Cardiovascular profile 356 51.1%
Arterial hypertension 268 38.5%
Stroke 45 06.5%
Acute coronary heart disease 30 04.3%
Cardiomyopathy and collapsus 34 04.9%
Lower limb arteriopathy 70 10.0%
Infectious profile 455 65.3%
Infected diabetic hand 14 02.0%
Infected diabetic foot 139 19.9%
Respiratory infection 93 13.3%
Urogenital infection 71 10.2%
Others infections 134 19.2%
Others pathologies
Kidney function impairment 53 07.6%
Anaemia 96 13.8%
Cancer 15 02.2%
Liver cirrhosis 4 00.6%

Table 3. Pathological profile of deceased patients.

Pathologies profile (n = 94) Absolute frequency Relative frequency

Glycemic abnormalities

Hypoglycemia 06 06.4%
Hyperglycemia et hyperosmolarity 43 45.7%
Ketosis and ketoacidosis 45 47.9%

Infectious pathologies
Infected diabetic foot 39 41.5%
Others infections 08 08.5%

Cardiovascular pathologies

Arterial Hypertension 35 37.2%
Stroke 16 17.0%
Lower limb arteriopathy 19 20.2%
Acute coronary heart disease 05 05.3%
Cardiomyopathy in insufficiency 04 04.3%
Cardiovascular collapsus 07 07.4%
Others pathologies
Kidney function impairment 11 11.7%
Anaemia 11 11.7%
Cancer 02 02.1%
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associated with death. In univariate analysis, the most significantly associated
factors with death were age > 60 years [(p < 0.001), OR = 4.09 (2.6 - 6.41)],
hyperglycemia [(p < 0.001), OR = 2.58 (1.50 - 4.4)], diabetic hyperosmolarity
syndrome [(p < 0.001), OR = 10.5 (5.19 - 21.5)]. The infectious factors were not
associated with death. In subgroup analysis, only the infected diabetic foot [(p <
0.001), OR = 3.57 (2.24 - 5.66)] was associated. The existence of an underlying
cardiovascular pathology was a significant risk factor for death (p < 0.0001. In
subgroup analysis, the factors that were significantly associated with death were
stroke [(p < 0.001), OR = 4.06 (2.10 - 7.81)], lower limb arteriopathy [(p <
0.0001, OR = 3.25 (1.84 - 5.73)] and cardiovascular collapse [(p = 0.001), OR =
6.85 (2.34 - 20)]. Table 4 shows the correlation between various factors relative

to the deaths in patients admitted for diabetic emergencies.

4. Discussion

4.1. Sociodemographic Data and Profile of Diabetes Mellitus

The prevalence of diabetological emergencies is variable. Most studies address the
subject according to a specific type of diabetological emergency [16] [17], or some-
times a more heterogeneous population involving both diabetic and non-diabetic
subjects [6] [8] [18]. Chijioke et al [8] in Nigeria reported a prevalence of 5.1%
in a population of type 2 diabetics among 15,320 admissions for all medical con-
ditions combined. The socio-demographic profile of diabetic subjects, however,
remains similar to data in the literature with a predominance of women, subjects
mostly of advanced age and with type 2 diabetes most often formerly known [6]
[8] [16] [17] [18].

4.2. Pathologies Found during Hospitalization

Diabetes emergencies are essentially metabolic, vascular and infectious [6] [7]
[17]. In a 31 years retrospective study of a medical activity in Ghana, a predo-
minance of metabolic forms was reported [6]. On the glycemic level, these were
hyperglycemic emergencies (ketoacidosis and diabetic hyperosmolarity syndrome)
in 29.8% and hypoglycaemic in 6.7% [8]. Our series, like most data in the litera-
ture, found infections and vascular pathologies respectively in second and third
place as causes of diabetological emergencies [8] [19]. In these last two groups,
the septic or mixed diabetic foot is a common and predominant reason for hos-
pitalization. Kidney failure can be a factor of aggravation. In some studies, it is

found in 17% [6] to 18% [19] of cases of diabetological emergencies.

4.3. Profile of Deceased Patients

The frequency of deaths following a diabetological emergency varies from 6.6%
to 32% depending on the sample size, type of series and population studied. The
same is true for the profile of deceased patients and the average duration of hos-
pitalization [6] [7] [8] [19]. Zhu et al. [7], reported among 2,654 cases of death in

diabetics admitted in emergency, a female predominance, a median age of 76
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Table 4. Factor associated with death among patients admitted in diabetological emergencies.

Dead Subjects
Studied Parameters p value and Odds Ratio (CI of 95%)
Yes No
Gender
Men 51 (16.2%) 264 (83.8%)
p=0.058 and OR = 0.65 (0.40 - 1.01)
Women 43 (11.3%) 339 (88.7%)
Age
<60 years 37 (7.8%) 438 (92.2%)
P <0.001 and OR =4.09 (2.60 - 6.41)
>60 years 57 (25.7%) 165 (74.3%)
Type of the diabetes mellitus
Type 1 07 (3.6%) 190 (96.4%)
P <0.001 and OR = 0.12 (0.06 - 0.28)
Type 2 74 (22.5%) 255 (77.5%)
Duration of the diabetes mellitus
<10 years 52 (11.3%) 408 (88.7%)
p=0.837 and OR = 0.94 (0.55 - 1.60)
210 years 42 (17.7%) 195 (82.3%)
Glycemic imbalance
Hypoglycemia 06 (7.6%) 73 (92.4%) p=0.110 and OR = 0.48 (0.20 - 1.14)
Hyperglycemia 23 (25.9%) 66 (74.1%) P <0.001 and OR = 2.58 (1.50 - 4.40)
Ketosis 18 (07.1%) 235 (92.9%) p<0.001 and OR = 0.37 (0.21 - 0.63)
Ketoacidosis 27 (11.2%) 214 (88.8%) p=0.240 and OR = 0.73 (0.45 - 1.18)
Hyperosmolarity 20 (57.1%) 15 (42.9%) P <0.001 and OR =10.5 (5.19 - 21.5)
Others metabolic disorders
Anaemia 15 (15.6%) 81 (84.4%) p=0.520 and OR = 1.22 (0.67 - 1.22)
Renal failure & ionic disorders 10 (18.9%) 43 (81.1%) p=0.210and OR = 1.55 (0.75 - 3.13)
Infectious diseases
Infected diabetic foot 39 (28.1%) 100 (71.9%) P <0.001 and OR = 3.57 (2.24 - 5.66)
Respiratory infections 04 (4.3%) 89 (95.7%) p=0.080 and OR = 0.40 (0.14 - 1.13)
Urogenital infections 02 (2.8%) 69 (97.2%) p=0.003 and OR = 0.17 (0.04 - 0.70)
Cardiovascular diseases
Arterial hypertension 35 (13.1%) 233 (86.9%) p=0.820 and OR = 0.94 (0.60 - 1.47)
Stroke 16 (35.6%) 29 (64.4%) P <0.001 and OR =4.06 (2.10 - 7.81)
Acute coronary heart disease 05 (16.7%) 25 (83.3%) p=0.570 and OR = 1.41 (0.52 - 3.82)
Lower limb arteriopathy 19 (27.1%) 51 (72.9%) p<0.001 and OR = 3.25 (1.84 - 5.73)
Hypokinetic cardiomyopathy 04 (20%) 15 (60%) p=0.720 and OR = 1.29 (0.36 - 4.55)
Collapse 07 (50%) 7 (50%) p=0.001 and OR = 6.85 (2.34 - 20.0)
Neoplasm 02 (10.5%) 17 (89.5%) p=1.000 and OR = 0.74 (0.17 - 3.30)

Abbreviation: OR = Odds Ratio; p = p value; CI = Confidence Interval.

years, 44% of type 2 diabetes and 55.1% of cases of diabetes not yet classified.
Our study also reveals a high morbidity of the deceased patients since they had,
in addition to diabetes mellitus, 2 factors (34%) and >3 factors (45.7%) of poor

prognosis.
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4.4. Factors Associated with Death

In our study and like that of Sarfo-Kantanka et al [6], the non-modifiable fac-
tors associated with death were older age, male sex and type 2 diabetes. In another
Nigerian study, females were more likely to be incriminated [20]. Regarding to
the type of diabetes, previous ignorance of diabetes mellitus seems to worsen the
prognosis [7].

Metabolic complications are known to be among the most common poor
prognostic factors in diabetic patients [7] [20]. They would account for 28.7% of
death in a study of Zhu et a/ [7] in China. Some data in the literature specifically
criminalized ketoacidosis and hyperosmolar hyperglycemia syndrome [8] [19].
The negative effect of hypoglycemia was reported by other authors [6]. We re-
port, however, a protective effect of ketosis [(p = 0.000 and OR = 0.37 (0.21 -
0.63)] and diabetic ketoacidosis [(p = 0.24 and OR = 0.73 (0.45 - 1.18)]. These
same findings were reported in a prospective cohort study [21], which compared
486 ketoacidosis with 486 non-ketoacidosis hyperglycaemic episodes. In multi-
variate analysis, diabetic ketoacidosis would be a mark of protection against le-
thality in subjects admitted in emergency [(p = 0.0005 and HR = 0.63 (0.48 -
0.82)].

The causes of death in diabetic subjects also depend on the level of health
transition. Infection does not appear to be a significant factor in poor prognosis
[7]. A significant deleterious effect of respiratory infections associated with di-
abetic emergencies was reported by Zelada et a/ [19]. In subgroup analysis, the
negative impact of the infected or mixed diabetic foot remains unanimously rec-
ognized [6] [8]. In a study conducted in the United State of America, the diabet-
ic foot is a major public health problem because of its frequency (1.9% among
54.2 million diabetics), its morbidity (9.6% risk of sepsis and 10.5% amputation)
and its risk of mortality estimated to 2% [17]. Apart from underlying arteritis,
sepsis is a factor of excess mortality in the cases of diabetic foot in 5.6% [22].

Although infectious factors are still considerable in Sub-Saharan Africa, it is
none the less true for vascular causes. They are found in 28.3% of our deceased
patients. In a study in the United Kingdom, among the 9.8% cause of death in type
2 diabetics, cardiovascular factors were reported in 3% [23]. These were mainly
stroke [7] [8] [19] and to a lesser extent coronary heart disease and lower limb ar-

teriopathy [6].

5. Limitations of the Study

1) The study was conducted in university hospital, it may not represent the
community situation which is important in terms of knowledge and practice.

2) This is a single center study. Large scale multicenter study is needed to
represent the national situation.

3) This is a retrospective study conducted from patient’s files. Only the com-
plete files were included, which makes a loss of data. In more, retrospective cha-

racter of this work was not able to highlight the impact in term of mortality of
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the coverage and of his deadline.
4) This kind of work doesn’t require in our country (Senegal) the approval of

ethic committee because it is a retrospective work on patient’s file.

6. Conclusion

In our practice of diabetes, emergencies remain frequent. The metabolic forms
remain preponderant. It is in fact a tripod in which certain infectious and vascu-
lar morbidities constitute an over-risk of mortality. In this context, the septic or
mixed diabetic foot remains a major concern. Special attention should be paid to

elderly diabetic subjects with several pathologies.
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