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ABSTRACT 
A retrospective descriptive study include 19 IDDM patients age from birth to 18 years old admitted to 
the pediatric intensive care unit at Tobruck Medical Center from 1st January 2017 to 1st January 2019.  
The overall mean age at diagnosis was 9.2 years. Different insulin regimens were used that included 
multiple daily injections in  (52.9%) of patients, twice daily insulin in  (47.1%) of patients, and  no 
patient used insulin pump .Length of hospital stay range (1-11 days) with mean (4.158 ).95% of patients 
were Libyan and 59% from outside Tobruck. Mean age at onset was 6.7 years old. 47% presented with 
positive family history of IDDM and 63% with previous PICU admission. Most of cases presented with 
weight loss 42%, polyuria, polydepsia  and vomiting were 37%, followed by DKA 31.5% and 
abdominal pain 16%.Onset mostly presented in winter and spring season. 60% admitted due to 
hyperglycemia, 31.5% DKA and only 10.5% due to hypoglycemia. Mean RBS at admission was 349 
and at discharge was 222.5 but HBA1C mean was 11.33 and ketonuria were in 96%. The most common 
complications were hypoglycemia with42% followed by shock 31.5%, convulsion 10.5%, nephropathy 
10.5% but hypokalemia, cerebral edema and coma comes later with 5.2%. Most of patients discharged, 
10% died due to uremic encephalopathy. We found no correlation between RBS at admission and 
outcome and no correlation detected between HBA1C and outcome. We conclude the commonest cause 
of admission was hyperglycemia.Hypoglycemia was the commonest complications. Most of cases 
discharged. It is our hope that a major reduction in morbidity and hospitalizations due to DM can be 
achieved following our study. 
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Introduction 

Type 1 diabetes or insulin dependent diabetes mellitus (IDDM) is an autoimmune condition 
characterized by the destruction of pancreatic beta cells and absolute insulin deficiency (Stratton et al., 
2000 and  Feinman et al., 2015). Insulitis (i.e., mononuclear-cell infiltration of the pancreatic islets) is 
the direct result of the autoimmune process (Eisenbarth 1986 and Bach, 1994). The American Diabetes 
Association and the World Health Organization have proposed that type 1 diabetes be subdivided into 
autoimmune (immune-mediated) diabetes (type 1A) and idiopathic diabetes with beta-cell destruction 
(type 1B) (Alberti  and Zimmet, 1998).  Most children and adolescents with type 1 diabetes present 
with a several-week history of polyuria, polydipsia, polyphagia, and weight loss, with hyperglycemia, 
glycosuria, ketonemia, and ketonuria. Glycosuria alone, especially without ketonuria, may be caused 
by a low renal glucose threshold. Thus, an elevated blood glucose concentration must be documented 
to diagnose diabetes. Similarly, the incidental discovery of hyperglycemia in the absence of classic 
symptoms does not necessarily indicate new onset diabetes, especially in young children with acute 
illness, although the risk of developing diabetes may be increased in such children (Schatz et al., 1989 
and Herskowitz-Dumont et al., 1993). Affected individuals have impaired glucose metabolism and are 
prone to chronic complications from hyperglycemia and acute complications from hypoglycemia and 
ketoacidosis. The standard treatment consists of daily injections of insulin and diet flexibility is 
encouraged. The strongest predictor of diabetes complications is glycaemic control and achieving 
normal glycated hemoglobin (HbA1c ≤ 7.0% or 53 mmol/mol) is considered the primary target in 
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diabetes management (Stratton et al., 2000 and  Feinman et al., 2015) Low-carbohydrate diets are 
defined according to the American Diabetes Association (ADA) classifications of less than 130 g/day 
or 26% total energy intake (TEI) from carbohydrate (Osler  and  McCrae,  1920).   Insulin-dependent 
diabetes mellitus is accompanied by long-term microvascular, neurologic, and macrovascular 
complications. Although the daily management of IDDM is burdensome and the specter of metabolic 
decompensation ever-present, long-term complications, including retinopathy, nephropathy, 
neuropathy, and cardiovascular disease, have caused the most morbidity and mortality since the 
introduction of insulin therapy (Deckert et al., 1978). And The Diabetes Control and Complications 
Trial was a multicenter, randomized clinical trial designed to compare intensive with conventional 
diabetes therapy with regard to their effects on the development and progression of the early vascular 
and neurologic complications of IDDM (DCCT, 1986 and 1987). The intensive-therapy regimen was 
designed to achieve blood glucose values as close to the normal range as possible with three or more 
daily insulin injections or treatment with an insulin pump. Conventional therapy consisted of one or 
two insulin injections per day. Two cohorts of patients were studied in order to answer two different, 
but related, questions: Will intensive therapy prevent the Development of diabetic retinopathy in 
patients with no retinopathy (primary prevention), and will intensive therapy affect the progression of 
early retinopathy (secondary intervention). A recent publication from the Stockholm Diabetes 
Intervention Study demonstrated a more uniform beneficial effect of intensive therapy in patients with 
established complications, despite the apparent crossover of most conventionally treated patients to 
intensive therapy during the trial   (Reichard et al.,  1993).. The aim of this study was to determine the 
demographic and clinical characteristics, presenting symptoms, signs at admission, complications, 
laboratory data, management and outcome of IDDM in PICU in Tobruck Medical Center and to 
compare them with other countries. 
 
Materials and Methods 
 

A retrospective descriptive study with review of medical records of IDDM patients admitted to 
the pediatric intensive care unit at Tobruck Medical Center from 1st January 2017 to 1st January 2019. 
Age included from birth to 18 years. Demographic characteristics, clinical manifestations, biochemical 
alterations, treatment, complications, and outcome were assessed.  Diagnosis of T1DM is usually made 
based on the World Health Organization criteria. 

 We excluded Type 2 diabetes mellitus, secondary diabetes and patients who discharge within 24 h after 
admission. For statistical analysis, the data were analyzed using Minitab Version 17software.   

 
Results  

Demographic data of patients with type 1 diabetes mellitus (T1DM) .The total number of Gender, 
were  42 %.1male and  57.8 % female . The Nationality of patients , 94.7  Libyan and 5.2 Non Libyan. 
Family history of DM with percentage 47.3 and Previous PICU admission with 63.1 % . The risk factors 
were  age in years   ;  weight by kilo grams and  age at onset of IDDM in years ,were  9.205  ;  27.26 
and 6.705 (table ,1 and fig.1) .  
 
Table 1: Demographic data of patients with type 1 diabetes mellitus (T1DM) 

Demographic data 
Cases (n=19) 

No. Percentage % 

Gender 
Male 8 42.1  
Female  11 57.8  

Nationality  
 

Libyan  18 94.7  
Non Libyan 1 5.2  

Family history of DM 9 47.3  

Previous PICU admission 12 63.1  
Age in years     *9.205 ±3.704 
Weight by kilograms *27.26 ±10.39  
Age at onset of IDDM in years *6.705+-3.131  
 IDDM: Insulin Dependent Diabetes Mellitus  
* Mean ±SD 
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Fig 1: Diagram showing the Residence of IDDM studied patients. 

 
Medical history of signs symptoms for patients with T1DM were Weight loss, Polyuria, 

Polydipsia Vomiting,  DKA, Dehydration, and Abdominal pain with percentage % , 42.1 , 36.8 , 36.8, 
31.5 , 31.5 and 15.7%  respectively (Table, 2 & Figure, 2). 

  
Table 2: Medical history in patients with T1DM and signs symptoms 

Percentage % Symptoms & Signs 
8(42.1%) Weight loss 
7(36.8%) Polyuria 
7(36.8%) Polydipsia 
7(36.8%) Vomiting 
6(31.5%) DKA 
6(31.5%) Dehydration 
3(15.7%) Abdominal pain 

DKA: Diabetic Ketoacidosis 
 

 
Fig 2: Histogram showing season at time of presentation 

 
The Causes of PICU admission were included DKA, Hyperglycemia, and Hypoglycemia with 

percentage 31.5%, 57.8%, and 10.5% respectively  (Table ,3 & Figure,3 ).  
 
Table 3: Causes of PICU admission  

Percentage % Number  Causes 
31.5% 6 DKA 
57.8% 11 Hyperglycemia  
10.5% 2 Hypoglycemia  

DKA: Diabetic Ketoacidosis, PICU: Pediatric Intensive Care Unit 
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Fig. 3: Diagram showing Types of insulin regime at time of admission of known case of DM . 

 
The Laboratory data at admission included K, Na, Ca, BUN, Cr, HB, WBC, Plat, MCV, MCHC, 

HCT, and HBAIC with the mean 4.279 , 135.46  , 8.037, 38.11, 0.8421, 13.450 13.08,  404.6 , 78.49 , 
31.228 , 38.59 , and 11.332 (Table , 4 & Figure, 4). 
 
Table 4: Laboratory data at admission 

Mean ± SD Laboratory data 
4.279 ±0.867 K 

135.46  ± 6.95 Na 
8.037± 1.018 Ca 

±29.91     38.11 BUN 
0.8421± 0.2411 Cr 
13.450±1.763 HB 
 13.08±4.58 WBC 

 404.6±143.2 Plat 
 78.49±13.49 MCV 

 31.228± 3.756 MCHC 
 38.59± 5.09 HCT 

 11.332±2.098 HBA1C 
K: Potassium Na: Sodium, Ca: Calicum, BUN: Blood Urea Nitrogen, Cr: Creatinine, HB: Hemoglobin, WBC: White 
Cell Count, MCV: Mean Corpuscular Volume, MCHC: Mean Corpuscular Hemoglobin Concentration, HCT: 
Hematochrit, HBA1C: Glycosated hemoglobin   
  

 
Fig. 4: Histogram showing Types of SC (Subcutaneous) insulin started at hospital 

 
IDDM children patients Outcome were number 10 and 90 of Died, and Discharge respectively 

(Table 5 and Figure 5). 
 

Table 5: Complications of DM patient 
Percentage % Number (N=100) IDDM children patients Outcome 

10 10 Died 
90 90 Discharge 
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Fig. 5: Diagram showing Outcome of studied IDDM children patients 

       
Table (6) showed  Blood Sugar (RBS) of patients with mean 349.0 , for RBS at admission and 

222.5 for RBS at discharge . 
 

Table 6: Random Blood Sugar (RBS) of patients 
Random Blood Sugar (RBS) patients  

P Value Mean+ SD 
0.370 349.0+ 143.9 Mean RBS at admission 

222.5+105.9 Mean RBS at discharge 
RBS: Random Blood Sugar 

 
The Correlation between RBS on admission and outcome was  mean 349.0 (Table  7): 

 
Table 7: Correlation between RBS on admission and outcome 

 RBS on admission  
P-Value Mean+ SD 

0.568 349.0+ 143.9 Outcome 
RBS: Random Blood Sugar 

 
Correlation between glycosated hemoglobin    and   outcome (HBA1C)  was Mean + SD  as 

11.332+-2.098  (Table 8) . As well as, Outcome  discharge and died of children patients  were number 
10 and 90 respectively (Table  5   and  Figure 5) . 

 
Table 8: Correlation between glycosated hemoglobin and  outcome   

P- Value  Mean + SD Correlation 
0.199 11.332+-2.098 HBA1C    

 90% Discharge 
Outcome 

10% Died 

HBA1C: Glycosated hemoglobin  

 
Discussion 

The majority of the study participants presented with history of polyuria, polydipsia and weight 
loss. These symptoms can be recognized by the parents; therefore, awareness is crucial to avoid 
complications. There was a predominance of female cases in our study, which concurs with the findings 
of previous studies, as well as with universal findings. Females are mostly noncompliant with their 
treatment due to social, personal, and domestic factors. A lack of knowledge of the importance of their 
medication is also an important factor. The DKA rates can be greatly reduced by providing good 
diabetic education on the importance of their insulin dosage (Gosmanov et al., 2014).Most of patients 
Libyan and from outside Tobruck. 47.3% with positive family history of type 1IDDM and 63.1% with 
previous PICU admission due to same illness. In disagreement with our study a German study which 
adjusted for age, sex also failed to show a significant association with a family history of either type1or 
type2 diabetes in siblings, parents, or grandparent (Usher-Smith et al., 2011). Most of cases presented 
with history of weight loss, followed by polyuria, polydepsia, vomiting, DKA and abdominal pain 
respectively. This disagree with results has been reported in a previous study in Italy (Marigliano et al., 
2012) and Iran (24%) (Razavi, 2010). Another systematic review also reported consistent findings in 
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Finland (22%) and Hungary (23%) (Fantahun, 2008). However, some studies have reported higher 
prevalence of DKA, UAE (80%), Romania (67%),Taiwan(65%) (Fantahun, 2008).  South Africa 
(Reddy et al., 2013) all reflecting the well-known wide geographic variation in frequency of DKA at 
the onset of pediatric diabetes mellitus. Differences in study population might explain the differing in 
magnitude, the background of diabetes in the given population, presence or absence of family history 
ofT1D, delayed diagnosis and treatment used in the particular study (Mbugua et al., 2005). Another 
study conducted in black lion hospital, Ethiopia. Fantahun, (2008) found the prevalence of DKA to be 
80%, which was higher than our study. The magnitude might be overestimated due to severe cases are 
referred to black lion hospital. Another retrospective cross-sectional study carried out in Benin teaching 
hospital found the frequency of DKA in newly diagnosed children to be 77.1% (Onyiriuka  and Ifebi , 
2013) and this percentage is higher compared to our study which might be this study included under 15 
years children for extended study periods. Nevertheless, our reported DKA incidence is difference 
compared to reports from Kuwait (37%) and the United Arab Emirates (80%) (Blanc et al., 2003 and 
Punnose et al., 2002).  In a study from Al Medina in Saudi Arabia, DKA at presentation was present in 
55% of the patients, and it was concluded that the presentation of type 1 diabetes in children from Saudi 
Arabia seems to be more severe than what is reported from developed countries. (Al-Magamsi and 
Habib, 2004). It is worth mentioning that the frequency of DKA at presentation of T1DM in children 
included in this current study is different compared to an earlier report at another center in Oman that 
documented an incidence of 41.7%. (Soliman et al., 1997).These findings could be explained by the 
progressive development of healthcare facilities in Tobruck Center, with prompt diagnosis and referral 
before development of DKA. This may also includes the increased awareness and self-education of the 
patients and families towards identifying the symptoms of diabetes and detection of the disease. 
Nevertheless, a larger prospective multicenter national study to document the overall incidence of DKA 
of newly diagnosed T1DM may consolidate these findings. In developing countries, where medical 
services are less developed, the risk of dying from DKA is greater and children may die before they 
receive treatment (Fantahun, (2008).The actual incidence of DKA in Sub-Saharan Africa is unknown, 
but unlike the western country DKA is uniquely frequent among type 2 diabetes (Murunga   and Owira,  
2013). Some observational studies in Africa suggested a high prevalence of DKA at diagnosis, which 
ranges 77.1% to 88% (Onyiriuka  and Ifebi ,  2013 and Ibekwe and Ibekwe, 2011).  With regard to 
presenting complaints, one study found that most patients had a history of vomiting for a duration of at 
least one day (74%), and 69% of the patients had abdominal pain (Naeem et al., 2015). Another study 
found vomiting to be a complaint in 64.7% of admissions (Levetan et al., 1999).The 20-year study 
conducted in Riyadh showed that vomiting occurred in 61.6% of patients, abdominal pain was present 
in 56.6% of admissions, polyuria was present in 57% cases, and polydipsia was present in 54.1% of 
admissions (Al-Rubeaan  et al.,  2011). Most of our cases diagnosed in winter and spring. Most of newly 
diagnosed cases admitted due to hyperglycemia followed by DKA and two cases only from previously 
known IDDM patients due to hypoglycemia.  The use of sugary drinks and chocolates by patients 
thinking they have hypoglycemia when they wrongly self-interpret their symptoms of nausea, vomiting, 
and abdominal pain complicates matters. Sick-day management should be taught to all patients; the 
patient should be advised to never discontinue insulin during their illness and that they should seek 
medical advice early in the course of their illness instead (Gosmanov et al., 2014) .While US children 
with type 1 diabetes are at high risk for DKA (8 per 100 patient-years) and severe hypoglycemia (19 
per 100 patient-years). Countries nearer to the equator have a high prevalence of DKA due to hot 
climates which lead to more rapid dehydration and onset of hyperglycemia particularly in young 
children (Usher-Smith et al., 2012). Many children in sub-Saharan Africa are diagnosed with diabetes 
only when they present with DKA, which quite often is misdiagnosed. In many sub-Saharan African 
countries, diabetic patients just die because health care facilities are overstretched by even more urgent 
healthcare needs, HIV/AIDS, malaria and other tropical diseases (Murunga   and Owira,  2013 and 
Onyiriuka  and Ifebi,  2013).. Different insulin regimens were used that included multiple daily 
injections in more than half of patients followed by  twice daily insulin, and  no patient used insulin 
pump .Length of hospital stay (LOS) range (1-11 days) with mean (4.158 ). Complications in our 
population with easy access to specialized care we found only one case died due to uremic 
encephalopathy and the most common complications were hypoglycemia and shock, only one case 
complicated with cerebral edema. This agrees with another study who found only 1case of documented 
cerebral edema without death and (BETHESDA,  1995). Although death or cerebral edema appears to 
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be uncommon outcomes of acute diabetic. Most of patients discharged with good outcomes. The 
mortality rates is highly outstanding compared with the rates found in other studies conducted in the 
KSA (values of 2.9%, 4.1%, and 3.5% were reported in three previous studies from the KSA (Al-
Rubeaan et al., 2011).  It noted no correlations between random blood sugar on admission and 
glycosated hemoglobin and outcome. And no significant difference between random blood sugar at 
admission and random blood sugar at discharge. This study has significant limitations. First, no to be 
able to calculate the prevalence of DKA among children with T1D due to lack of data on the total 
number of T1D. Second   did not consider parental and socioeconomic status of families. The third  
limitation of this study is the fact that this being a retrospective study from one centre in Libya , it may 
not represent all T1DM pediatric patients in the country. 
 
Conclusion 

T1DM has common symptoms which can be recognized by parents and physicians in order to 
improve the diagnosis of this serious disease and avoid its complications. Family history of T1DM was 
highly prevalent in this study which might be related to genetic factors. The current study results show 
that DKA at presentation is less prevalent compared to other Middle Eastern countries. It is 
recommended that a prospective multicenter study involving all the centers that care for diabetic 
patients in Libya be done to document the current incidence and prevalence of T1DM, different factors 
associated with the duration and severity of presentation with special emphasis on environmental, racial, 
cultural and genetic factors that may play a role. 

We note most of IDDM admitted to PICU at time of study discharged, one patient died due to 
uremic encephalopathy. We found no correlation between RBS at admission and outcome. No 
correlation detected between HBA1C and outcome. Most of the admissions were due to hyperglycemia.  
Hypoglycemia was the commonest complications. It is our hope that a major reduction in morbidity 
and hospitalizations due to DM can be achieved following our study. 

In conclusion, the present survey describes an updated picture of what happens in Tobruck Center 
about onset and management of children with type 1 diabetes. 
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