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Severity

1. Mild or moderate hypoglycemia is defined as when the patient can manage
to treat him/herself. This may be

● Symptomatic (“documented symptomatic hypoglycemia”), or

● Asymptomatic: Asymptomatic episodes are important because they
increase the risk of severe hypoglycemia and of hypoglycemia
unawareness.

2. Severe hypoglycemia: is defined as when the patient has altered sensorium
(coma or convulsions) and so needs help for management (glucagon or IV
glucose)

MANAGEMENT

The aim of treatment is to normalize BG levels to above 100 mg/dL.

Mild to Moderate Hypoglycemia

If the BG is more than 60 mg/dL and the sensorium is normal, the child
should be given:

1. 5-15 g of carbohydrate orally. This should preferably be in the form of free
sugars, because the presence of fat delays the absorption of the sugar. Thus
the child can be given glucose, sugar, regular cold drink (not diet drink), if
not available, juice or honey.

2. This is followed after 10-15 minutes by a retest of BG, and then

● If still low, repeat glucose administration.

● If >100 mg/dL, give a snack e.g. glass of milk, fruit, sandwich, glucose
biscuits, chocolate, etc., to make sure that the BG does not dip again.

Severe Hypoglycemia

This needs urgent action. The management include the following steps:

1. Injection of glucagon, if available, given intramuscularly or subcutaneously:
10-30 µg/kg: 0.5 mg for children younger than 10 years of age; 1 mg for
older adolescents. If sensorium improves, a snack should be given (as above);
to make sure BG does not dip again.

2. If glucagon is not available, the child should be put in a lateral position to
prevent aspiration and a thick paste of glucose (glucose powder with a
few drops of water) smeared onto the dependent cheek pad. Sugar or any
other powdery substance or thin liquids like a glucose solution or honey
should NOT be given forcibly to the semi/unconscious child.
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3. If the child is in a medical facility, then IV infusion of 10% dextrose should
be started: 5 mL/kg, (or I/V push of 2 ml/kg  25% dextrose) till sensorium
stabilizes and the child can tolerate oral intake comfortably. At this time, a
snack should be given, as above. Observation for 12-24 hours is needed
because vomiting or a recurrence may occur.

4. Rest: No further strenuous physical activity should be allowed.

PREVENTION

Special attention must be paid to high risk groups which include:

● Very young children and toddlers.

● Children with low HbA1c.

● Children on low cost regimens (NPH absorption is very variable and can be
associated with a significant risk of hypos. The risk of hypos is lower with
insulin pumps, and with basal-bolus regimens using insulin analogs.)

● When treatment regimen or daily routine is changed (e.g. small child moves
from play school to regular school; class teachers no longer supervise eating
of tiffin; or during preparation for a sports day or a cultural evening, etc.)

● Athletes.

● When hypoglycemia has occurred recently.

● Children with significant autonomic neuropathy.

● Associated diseases: renal failure, possible hypothyroidism, hypocortisolism,
or celiac disease.

SOME PRACTICAL HINTS

 BG should be checked frequently in the day for all children, but more often in
high risk groups or times, e.g. during and after strenuous sport. It should
also be checked at 2-3 AM periodically, and 10-12 hours after alcohol
ingestion. Mid-meal snacks are important for those on NPH insulin.

 The close family members, as well as teachers, bus driver, sport teacher, coach
should all be aware of the symptoms, and the action required to be taken.
Extra carbohydrate is necessary for every 45 minutes of sports or play. Two
or three sweets in pillow packs and a packet of glucose biscuits must always
be available, in the child’s pocket AND school bag, in the school bus or van,
in the sports teacher’s locker, and in the school medical room, etc.

 The child and family must be asked if they are carrying a diabetes identity
card, a sample of which is appended below.
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 Families should be encouraged to keep Inj. Glucagon at home or when
traveling. Glucagon is now available in India, and may be life-saving.

 Families should be encouraged to keep a thick paste of glucose in a sealed
box at home. They should also be encouraged to obtain glucose gel from
abroad, as this is convenient when traveling.

 BG testing must be done when traveling or during sports. They must know
that carbohydrate must be given (15 g, contained in 3 tsf sugar or about 120
ml juice, raises sugar by about 20 mg/dL) and exercise should be stopped if
BG dips.

 Patients should be encouraged to take milk at bedtime, unless of course
hyperglycemia is occurring at night.

 During routine visits, prevention and treatment strategies should be briefly
asked for, doubts clarified and knowledge gaps filled. Families must be reminded
that emergencies occur without warning.

 After each episode of hypoglycemia, the insulin-diet-exercise regimen should
be reviewed to identify triggers so they can be avoided in the future.

 Prevention is important as repeated episodes can interfere with school
performance and sports, cause long term cognitive dysfunction, cause
hypoglycemia unawareness, prevent the parents from trying for tight
glycemic control due to anxiety, result in accidents, and even death ( e.g.
“dead in bed”).

NOCTURNAL HYPOGLYCEMIA

This should be suspected if the child

● Has nightmares,

● Wakes up confused or with a headache,

● Has low or unexpectedly high fasting BG, or low bedtime sugars.

A bedtime glass of milk may be useful, especially after strenuous play in the
evening. Insulin doses should be aggressively reduced to prevent nocturnal
hypoglycemia.
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11
DIABETIC KETOACIDOSIS
Anurag Bajpai

SUMMARY

● Diabetic ketoacidosis (DKA) is a life-threatening condition requiring
early diagnosis and appropriate treatment.

● DKA should ideally be managed in a center equipped to treat the
condition under the supervision of an experienced pediatrician. In
resource-poor settings stabilization followed by early referral to a higher
center is recommended.

● Laboratory tests should be interpreted with caution due to known
fallacies.

● Children younger than 2 years and those with severe DKA should be
managed in an ICU.

● Close clinical and laboratory monitoring is essential for successful
management of DKA.

● Hydration is the mainstay of management of DKA. Rapid and excessive
fluid administration should however be avoided due to the risk of
cerebral edema.

● Insulin should be withheld in the initial hydration phase.

● Continuous intravenous infusion of insulin is the standard of care for
pediatric DKA. In resource-poor settings intermittent intramuscular
insulin may be used. Intravenous bolus of insulin should be avoided.

● Potassium replacement is required in children with DKA even if the
initial potassium levels are normal.

● Bicarbonate should be used only in children with pH less than 6.9 and
cardiac compromise.

● Resolution of acidosis is the primary criteria for reduction of insulin
infusion rate.

● Mannitol and dextrose should be available at bedside of all patients
with DKA for emergent treatment of cerebral edema and hypoglycemia.
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● Cerebral edema should be considered in all patients with sudden
deterioration of neurological and clinical status.

● Insulin infusion should be discontinued 30 minutes after the
administration of subcutaneous insulin.

● Appropriate management during sick days and invasive procedures is
essential for prevention of DKA.
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Weight Level of dehydration 
Mild/Nil    Moderate      Severe 

Weight Level of dehydration 
Mild/Nil  Moderate      Severe 

5 kg 24 27 31 38 kg 101 125 156 
7 kg 33 38 43 40 kg 104 129 162 
8 kg 38 43 50 42 kg 107 133 168 

10 kg 48 54 62 44 kg 110 137 174 
12 kg 53 60 70 46 kg 113 141 180 
14 kg 58 67 79 48 kg 116 146 186 
16 kg 64 74 87 50 kg 119 150 191 
18 kg 70 80 95 52 kg 122 154 197 
20 kg 75 87 104 54 kg 124 158 203 
22 kg 78 91 110 56 kg 127 162 208 
24 kg 80 95 115 58 kg 130 167 214 
26 kg 83 100 121 60 kg 133 171 220 
28 kg 86 104 127 62 kg 136 175 226 
30 kg 89 108 133 64 kg 139 179 232 
32 kg 92 112 139 66 kg 142 183 238 
34 kg 95 116 145 68 kg 145 187 244 
36 kg 98 120 151 70 kg 148 191 250 

 

Table 2. Guidelines for Fluid Infusion Rate (ml/Hour) in DKA

Parameter Expected  Concern Action 
Blood sugar  Decrease by 50-100 

mg/dL/hour  
Decline  
> 100 mg/dL/hour 
Decline  
< 50 mg/dL/hour 

Add dextrose to IV 
hydration fluid 
Prepare fresh infusion, 
flush tubing with insulin  

Blood pH Resolution by 12 
hours 

Persistent at 12 hours Exclude infection, shock, 
lactic acidosis 

Serum sodium Increase Increase  
< 2 mmol/L/hour 

Increase sodium 
concentration in fluid 

Serum 
potassium 

Gradual decrease Hypokalemia Increase potassium 
concentration in fluid 

Anion gap Resolution by 12 
hours 

Elevated at 12 hours Exclude lactic acidosis, 
consider infection 

Plasma 
osmolality 

Stable Decrease by  
> 2 mOsm/kg/hour 

Increase sodium 
concentration, decrease 
fluid rate 

Blood count Decrease Persistently elevated Exclude infection 
Blood urea Decrease Persistently elevated Exclude renal failure 
 

Table 4. Laboratory Parameters and Response to Treatment in DKA
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12
SICK DAY MANAGEMENT
Aspi J. Irani

SUMMARY

● Never omit insulin when sick. Insulin dose can be reduced if child is
anorexic or vomiting with BG below 100 mg/dL.

● Follow BG and urine or blood ketones. These should be checked every
2-4 hours. Never go by the appetite alone.

● Give additional supplements of rapid acting analog or regular insulin
when ketones are raised with BG above 180 mg/dL.

● If child cannot eat his usual diet, give plenty of liquids orally in frequent
small sips. Offer sweetened liquids when BG is less than 180 mg/dL
and salty liquids when BG is above 180 mg/dL.

● Consider “mini dose glucagon” if BG is less than 80 mg% with raised
ketones and child cannot accept or retain oral liquids. If this is not
practical, hospitalization for intravenous dextrose may be required.

● Hospitalize urgently for impending DKA if child has more than 3 vomits,
significant abdominal pain, drowsiness or breathlessness.

● It is the responsibility of the medical team to ensure that every patient
is fully conversant with these “sick day” guidelines.  Clear written
instructions should be given to the family and the school authorities.
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13
PSYCHOSOCIAL ASPECTS
M. Vijayakumar

SUMMARY

● Attention to psychological issues is as important  as insulin
administration, meal planning, self blood glucose monitoring (SBGM)
and exercise.

● Stages of shock and grief at the time of diagnosis, progressing to disbelief,
denial, anger, false hopes, confusion and depression later; and finally
resolution and acceptance, may all occur. Financial worries may loom
large..

● Clinically significant depression is not uncommon.

● Psychological evaluation, recognition of abnormal coping, and
intervention, may help prevent major crises.

● Support groups are helpful in allowing “senior”, experienced families
to come to the help of families with a newly diagnosed child.
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14
PROCEDURES AND SURGERY
M. Vijayakumar

SUMMARY

● The counterregulatory hormones rise during surgery or other stress,
and result in high BG and ketones.

● Diabetes increases the risk of infections, and influences wound healing,
therefore excellent BG control is desirable prior to elective surgery.

● Insulin doses may have to be adjusted from the night before major
surgery, and on the morning of a minor surgery. Insulin must never
be completely missed.

● Attention must be paid to fluid and electrolyte balance.
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15
CONTINUOUS SUBCUTANEOUS INSULIN
INFUSION (INSULIN PUMP)
Anurag Bajpai

SUMMARY

● An insulin pump, the size of a small mobile phone, pumps regular
insulin or rapid acting analog, through a plastic tubing and butterfly
needle, into a subcutaneous site. The pump can be programmed with
different basal rates, say high rates to counter early morning dawn
phenomenon, or low rates to counter exercise induced hypoglycemia.
Boluses are given just prior to meals and large snacks.

● Insulin pumps have the advantage of providing good glycemic control
with lower frequency of hypoglycemia and better quality of life.

● Careful patient selection and intensive education is essential for
successful insulin pump treatment.

● Children on insulin pumps should check blood glucose levels at least
four times a day (pre-meal and at bedtime).

● Emergent correction of hyperglycemia is mandatory for prevention of
DKA in children on insulin pump.

● Insulin injection using a syringe or pen should be used to correct
hyperglycemia in children on insulin pumps in the presence of ketosis.
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16
CONTINUOUS BLOOD GLUCOSE MONITORING
Anurag Bajpai

SUMMARY

● Continuous glucose monitoring systems (CGMS) measure interstitial
fluid glucose continuously. By calibrating the system with 2 to 4 capillary
BG values, continuous “blood glucose” values can be read off without
extra pricks.

● They are indicated in children with uncontrolled diabetes and significant
glycemic excursions.

● Real time glucose monitoring would be of help in preempting and
preventing diabetic emergencies like severe hypoglycemia and DKA.
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17
TRAVEL AND HOLIDAYS
Aspi J. Irani

SUMMARY

● Before planning a long journey, a check up is advisable.

● Facilities for medication, food, emergencies, should be found out prior
to travel.

● Cool transport of insulin, general non-diabetes related medication, food,
clean footwear are some items whose availability should be ensured.

●  Extra exercise may necessitate decrease in doses

● Air travel has a set of precautions including letters to be carried and
planning for changing time zones.
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18
DIABETES CAMPS
Aspi J. Irani
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19
INFORMING THE SCHOOL AUTHORITIES
Aspi J. Irani

Children spend a large part of their day in school. Staff members and some
close school mates of the child with T1DM should be familiar with the special
needs of the child.

It is recommended that a social worker belonging to the medical team should
meet the school authorities in person and also hand over written guidelines for
care of the child or adolescent with T1DM.

The following messages need to be conveyed to the school authorities:

 T1DM is not a contagious disease. It is not caused by overeating or lack of
physical activity or any other act of omission or commission on the part of
the child or the family members.

 The child with diabetes needs to take 2-4 injections of insulin each day,
check blood glucose, eat healthy food at fixed timings and take certain
precautions prior to physical exercise.

 A child with well controlled diabetes can lead a near normal life. The child
with T1DM should not be treated differently from other children.

 Diabetes does not affect the academic performance, provided it is well
controlled.  Diabetes will not affect the extracurricular activities of the child,
provided certain pre- and post-activity precautions are observed.

 The child with diabetes does need some special care and attention, but this
must be provided in an unobtrusive manner.

 Teachers and close friends should be familiar with the symptoms of high
blood glucose, in particular, polyuria and polydipsia. If the child frequently
asks for permission to drink water or visit the rest room he/she should not
be denied permission; however, the parents should be alerted as these are
indicators of poor diabetes control.

 Teachers and close friends should be conversant with the early symptoms
and the first aid management of hypoglycemia. If the child complains of
hypoglycemia or is found to be drowsy, confused or behaving in an erratic
manner, he/she should be promptly given 3 teaspoons of glucose powder or
powdered sugar (which the child must carry in a plastic pouch in his/her
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pocket at all times). This should be followed with a snack in the form of a
fruit, sandwich or biscuits (which also the child should carry in his/her school
bag at all times).

 Teachers must be aware that the child needs to eat on time; meals should
never be skipped or delayed, even if for some reason the child needs to be
detained in the school beyond routine timings.

 The child must be allowed to consume an extra snack before, and at times
even after, unaccustomed physical activity.

 Child should be granted permission to check blood glucose, if he/she has
been advised by the doctor to perform tests during school hours.

 Ideally the school should have a nurse who can administer and/or supervise
the administration of a morning or afternoon dose of insulin (if indicated),
check blood glucose (when needed) and administer a shot of glucagon (in
case of severe hypoglycemia). Frequent communication between the nurse
and the medical team can lead to improvement in control of diabetes.

 The staff at school must have the telephone numbers of the child’s parents
and medical team members in case of any emergency.
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20
DIABETES SELF MANAGEMENT PATIENT
EDUCATION
Anurag Bajpai

SUMMARY

● Diabetes education is the cornerstone to successful management of
children with T1DM.

● Centers caring for children with T1DM should develop written and
structured program for ‘Diabetes Self Management Patient Education’.

● The diabetes self management patient education program should be
individualized according to the age, stage of diabetes, socioeconomic
and educational status and cultural values of the patients and their
families.

● Diabetes education team should at the minimum comprise of a diabetic
educator and a dietician.

● No child with T1DM should be discharged from the hospital without
the understanding of survival skills of insulin injection, blood glucose
testing and hypoglycemia by the patient and the family.

● Diabetes self management patient educational material written in lay
terms in local language should be provided to the family.

● Families should be encouraged to join patient support groups for T1DM,
at enrolment.
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21
DIABETES IN TODDLERS
Aspi J. Irani

SUMMARY

● Toddlers present with more acute and severe symptoms of insulinopenia
compared to older children.

● They eat unpredictably, hence hypoglycemia is a greater possibility.

● Repeated hypoglycemia to the developing brain must be avoided at all
costs. Therefore the goals of therapy are relaxed for this age group, if
so needed.

● The availability of glucagon at home is of greatest importance in this
age group.
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22
DIABETES IN ADOLESCENTS
Anju Virmani

SUMMARY

● Many aspects of adolescence impact diabetes management, often
adversely.

● The presence of a chronic condition like diabetes places great demands
on the psychology of the youngster.

● The special issues include physical and emotional changes, insulin
resistance and glycemia, academic and career issues,  privacy,
confidentiality and freedom, and transition to adult care.
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23
THE FUTURE
Anurag Bajpai

SUMMARY

● A structured program should be developed for transition of adolescents
with T1DM to adult care.

● Young adults with T1DM should be counseled against risk taking
behaviors like smoking and consumption of alcohol and illicit drugs.

● Counseling on reproductive health, academics and career are integral
to management of young adults with T1DM.

● Although the patients should be educated about the latest developments
in the treatment of diabetes, the need for long term insulin should be
emphasized.



These guidelines on practical diabetes management in childhood have been 
written specially keeping in mind the social and economic conditions in which our 
patients live and we work. Nevertheless, every attempt has been made to refer to 
international texts and clinical practice guidelines as recent as 2011. The handbook 
should be useful to pediatricians, pediatric endocrinologists and endocrinologists, 
diabetologists and physicians, nurse educators, dieticians and counselors.
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