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Thyroid Storm in Pregnancy
1. IntroducƟ on

Thyroid storm is an acute complicaƟ on of 
thyrotoxicosis. It manifests as severe life-
threatening symptoms of thyrotoxicosis. Thyroid 
storm carries high mortality of 10-30%.1

Hyperthyroidism complicates 0.2% of pregnancy 
and thyroid storm is known to occur in less than 
1% of paƟ ents with hyperthyroidism.2 Hence 
Thyroid storm in pregnancy is a very rare enƟ ty 
with the knowledge restricted to mainly case 
reports and case series.

2. PrecipitaƟ ng factors for thyroid storm
Thyroid storm is oŌ en precipitated in pregnant 
women with uncontrolled hyperthyroidism 
during parturiƟ on. Sudden disconƟ nuaƟ on of 
anƟ -thyroid medicaƟ ons during pregnancy can 
also potenƟ ally precipitate a thyroid storm. The 
likelihood of a pregnant woman developing 
thyroid storm is 10 Ɵ mes more than for a non-
pregnant individual.3

The pathophysiology behind the precipitaƟ on 
of a thyroid storm as compared to rouƟ ne 
hyperthyroidism is unclear. A sudden increase of 
thyroid hormone can be one factor that leads to 
thyroid storm. Apart from this increased Ɵ ssue 
response to thyroid hormone and increased 
catecholamine acƟ on are other factors that may 
precipitate an acute thyroid event like a thyroid 
storm.1

3. Clinical features of thyroid storm
PaƟ ents with thyroid storm oŌ en present with 
typical symptoms of hyperthyroidism but in an 
exaggerated form.1

New onset of Atrial fi brillaƟ on or cardiac 
tachyarrhythmia are some common 
presentaƟ ons. The paƟ ent can also have 
heart failure. Hyperpyrexia is oŌ en present. 
GastrointesƟ nal symptoms like nausea and 
vomiƟ ng may be exaggerated especially in 
pregnancy. The paƟ ent may also have jaundice 

and other signs of liver failure. Neurological 
symptoms ranging from anxiety to comatose 
state may be associated with the other clinical 
symptoms.1

On clinical examinaƟ on, one must look for the 
presence of goiter and the presence of thyroid-
associated orbitopathy (also called Graves’ 
ophthalmopathy). 1

4. Diagnosis of Thyroid storm
In a paƟ ent with Thyroid storm, the lab evaluaƟ on 
may show thyrotoxicosis with elevated T3 and T4 
and normal TSH. The degree of thyroid hormone 
elevaƟ on does not correlate with the severity of 
symptoms. Hyperglycemia and hypercalcemia 
may be oŌ en associated with thyroid storm.4

A high Ɵ re of the TSH Receptor anƟ body (TRAb) 
is useful for establishing the diagnosis of 
Graves’ disease as an eƟ ology for the thyroid 
storm. However, in an emergency situaƟ on, the 
treatment should not be delayed because of 
non-availability or delay in the results TRAb.4

An ECG with a rhythm strip must be done in all 
paƟ ents and cardiac monitoring in ICU is advisable 
for all paƟ ents with thyroid storm. A liver funcƟ on 
test is mandatory to rule out liver involvement 
which is not uncommon in thyroid storm.3

The diagnosis of Thyroid storm is established 
based on a scoring system called the Burch and 
Wartofsky score (Figure 1). A score of more than 
45 is the sine-qua-non of thyroid storm. A score 
of less than 25 makes thyroid storm unlikely. A 
score of 25-45 is suggesƟ ve of an impending 
thyroid storm.4

5. Management of Thyroid Storm
A paƟ ent of thyroid storm is typically managed 
in the ICU. The basics of any criƟ cal illness 
disease management like securing the airway, 
breathing and circulaƟ on should be followed.2 
The iniƟ al assessment and triage of the paƟ ent 
with potenƟ al thyroid storm is summarized in 
Figure 2
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Fig 1: The Burch and Wartofsky score for the diagnosis of Thyroid storm. 4

Fig 2: IniƟ al assessment and triage of a pregnant woman suspected to have thyroid storm. (k/c/o is known case of; s/o suggesƟ ve 
of; ECG- Electrocardiogram; RBS- Random blood sugar; TRAb- TSH receptor anƟ body; LFT- liver funcƟ on test)
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Beta-blockers are started in these paƟ ents 
as early as possible. Beta-blockers block the 
over-acƟ vaƟ on of the sympatheƟ c system that 
occurs in thyrotoxicosis. Propranolol is used 
as the beta-blocker of choice. An intravenous 
bolus of Esmolol followed by infusion is another 
alternaƟ ve.4

Propranolol is typically given in the dose of 20 
mg every 4-6 hourly either orally or as a crushed 
suspension via the Ryle’s tube (RT). Propranolol 
also blocks the T4 to T3 conversion.4 It must be 
remembered that propranolol is a pregnancy 
category C drug. It can lead to fetal bradycardia, 
hypoglycemia, and respiratory depression. 
Hence fetal monitoring is vital.5

Amongst the anƟ -thyroid drugs, Propylthiouracil 
(PTU) is proff ered over carbimazole or 
methimazole in thyroid storm. The onset of 
the acƟ on of PTU is faster than carbimazole/
methimazole and addiƟ onally, it is not known to 
produce any signifi cant teratogenicity. PTU can 
also be used in the fi rst trimester of pregnancy. 
PTU is typically given in a higher dose of 200 mg 
every 4 hourly. PTU can be delivered by RT if the 
paƟ ent cannot take the same orally. PTU can 
lead to idiosyncraƟ c hepatotoxicity.1,2,4

Lugol’s iodine or Saturated soluƟ on of PoƩ asium 
iodide (SSKI) may be used one hour aŌ er the 
administraƟ on of PTU. GlucocorƟ coids like 
hydrocorƟ sone as given along with the other 
medicaƟ ons. GlucocorƟ coids also block T4 to 
T3 conversion and help correct an undiagnosed 

adrenal insuffi  ciency which may be unmasked 
in the period of severe physiological stress. 
HydrocorƟ sone in the dose of 100 mg IV every 
8 hourly or dexamethasone, 1 to 2 mg every six 
hours can be used.4

Other agents that can be used in case of non-
availability of contraindicaƟ ons to any of the 
above agents include Lithium or Cholestyramine.6 
In paƟ ents with pre-exisƟ ng hepatotoxicity, the 
use of PTU may be deemed inappropriate. Hence 
in such cases, these other agents may prove to 
be eff ecƟ ve. Plasmapheresis has also be used in 
thyroid storm in severe cases.7

There is liƩ le or no data on the management 
of the obstetric aspect of thyroid storm. The 
quesƟ on of conƟ nuing the pregnancy should be 
decided based on individual cases. It must be 
kept in mind that thyroid storm is a potenƟ ally 
life-threatening condiƟ on of the mother.2

Dia beƟ c Ketoacidosis in Pregnancy
1 . IntroducƟ on

DiabeƟ c ketoacidosis (DKA) in pregnancy 
complicates about 1-2% of pregnancies and 
leads to fetal loss in 10-30% of cases. 8 DKA 
can occur in both type 1 diabetes, Latent-
autoimmune diabetes of adulthood (LADA) as 
well as in selected cases of type 2 diabetes. DKA 
can be the fi rst presentaƟ on of type 1 diabetes.9

The standard diagnosƟ c criteria for DKA is 
described in table 1.

Fig 3: Overview of the management of thyroid storm in pregnancy (PTU- Propylthiouracil; GI- GastrointesƟ nal; SSKI - Saturated 
soluƟ on of poƩ asium iodide)
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Table 1: DiagnosƟ c criteria for DiabeƟ c ketoacidosis in 
pregnancy

1.   Hyperglycemia- glucose value >250 mg/dl
2. Ketonemia

a. Serum beta-hydroxybutrate or point-of-care 
value >3 mmol/l

b. High serum acetone
c. Presence or ketonuria- more than 2+ in urine 

ketone-sƟ cks
3. Acidosis

a. pH <7.3
b. Bicarbonate <15 meq/

4. Anion-gap >12 meq/

2. Pathophysiology of DiabeƟ c ketoacidosis
DKA is a result of an imbalance between insulin 
producƟ on and counter-regulatory hormones 
like glucagon. Low insulin and high glucagon 
in background of diabetes mellitus leads to 
DKA.10 Ketone bodies are reserve fuel for the 
human body. In the absence availability of 
intracellular glucose as a fuel, beta-oxidaƟ on of 
faƩ y acid occurs which kicks off  the ketogenesis 
pathway. This pathway is suppressed by insulin 
and enhanced by glucagon, growth hormone, 
and epinephrine. In the situaƟ on of an imbalance 
between insulin and these counter-regulatory 
hormones, these pathway’s come into play and 
lead to ketogenesis.10

Ketone body formaƟ on in excess leads to high 
anion gap metabolic acidosis. DKA is also a 
state of total body potassium defi cit. Most 
importantly, high glucose levels in the blood 
lead to high glucose fi ltraƟ on in the urine which 
leads to dehydraƟ on.10

3. PrecipitaƟ ng factors for DKA in pregnancy
The most common cause of precipitaƟ on of DKA 
in pregnancy is the disconƟ nuaƟ on of insulin 
in paƟ ents with type 1 diabetes or ketosis-
prone type 2 diabetes. MiscommunicaƟ on and 
misinformaƟ on are oŌ en the causes of such a 
situaƟ on.8

In some cases, the non-availability of insulin, 
incorrect insulin delivery, and loss of effi  cacy of 
insulin due to poor storage and transport can 
lead to precipitaƟ on of DKA. For those paƟ ents 
with type 1 diabetes on an insulin pump, the 
disconnecƟ on of the pump can lead to DKA.10

Apart from this infecƟ on is the second most 
common cause of DKA in pregnancy. Urinary 
tract infecƟ on (UTI) is oŌ en a culprit and a 

urine rouƟ ne examinaƟ on must be performed 
in all such paƟ ents. In some cases, hyperemesis 
graivdarum, new-onset, or poor controlled 
thyrotoxicosis in pregnancy and antenatal 
glucocorƟ coid injecƟ on in paƟ ents with poorly 
controlled diabetes can precipitate DKA.11

4 . Clinical features and diagnosis of DKA in 
pregnancy
Symptoms of DKA in pregnancy can oŌ en mimic 
other symptoms of pregnancy. The paƟ ent may 
present with incessant vomiƟ ng, abdominal 
pain, and signs of dehydraƟ on. It is essenƟ al to 
have a high index of suspicion for recognizing 
DKA, especially in paƟ ents having pre-exisƟ ng 
diabetes.8

Measurement of serum beta-hydroxybutyrate 
(BOHB) is sin-quo-non for the diagnosis of 
DKA.12 In absence of the same, serum acetone 
levels of urinary ketone levels may act as a 
subsƟ tute.13 Currently, we have a point of care 
devices available in India which help in the 
assessment of beta-hydroxybutyrate in a maƩ er 
of seconds.14

A blood gas analysis should follow the iniƟ al 
tesƟ ng for ketone bodies. It is not necessary to 
perform an arterial blood gas analysis, a venous 
blood gas analysis may also suffi  ce. PaƟ ents 
typically have metabolic acidosis with a high 
anion gap.10

The paƟ ent may have low serum potassium 
and also hyponatremia. The presence of 
hyponatremia may be spurious and the sodium 
levels need to be corrected for glucose levels. 10

Renal funcƟ on needs to be assessed and many 
paƟ ents may have pre-renal acute kidney injury 
because of associated dehydraƟ on. A urine 
funcƟ on test, not only reveals the presence of 
glycosuria and ketonuria but also the presence 
or absence of pus cells in urine suggesƟ ve of UTI 
needs to be assessed. As described earlier, UTI 
is an important precipitaƟ ng factor for DKA in 
pregnancy.11

5 . Management of DKA in pregnancy
Management of DKA in pregnancy has three 
main principles: CorrecƟ on of dehydraƟ on, 
management of potassium, and insulin infusion. 
13 Table 2 summarizes the management of DKA 
in pregnant women.
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The fi rst step for the management of DKA is 
fl uid resuscitaƟ on. Fluid management precedes 
insulin delivery and should be aggressive. The 
iniƟ al fl uid of choice is isotonic normal saline 
(0.9% NS). Once the glucose levels fall below 
250 mg/dl, the use of Dextrose conƟ nuing fl uids 
is encouraged so as to prevent hypoglycemia.8

The second step is to assess serum potassium. 
Since potassium is predominantly an 
intracellular ion, the serum potassium levels 
do not adequately represent the total body 
potassium stores. PaƟ ents with DKA is 
invariability potassium defi cient irrespecƟ ve of 
the serum potassium levels. It is also important 
to note that the use of insulin infusion leads to 
a further reducƟ on of serum potassium levels 
due to the intracellular shiŌ  of potassium. 
Hence it is important to fi rst assess and correct 
potassium defi cient before iniƟ aƟ ng insulin 
infusion.10

The third step in the management of DKA is 
insulin infusion. In most paƟ ents, we give an 
iniƟ al bolus of insulin followed by a steady 
insulin infusion. The infusion is conƟ nued Ɵ ll the 
DKA is resolved and the paƟ ent is able to take 
orally. The use of sliding scale subcutaneous 
insulin is discouraged. If the paƟ ent had been 
taking long-acƟ ng insulin previously, the same 
may be given in parallel to the insulin infusion.10

Bicarbonate infusion generally has liƩ le or 
no role in DKA management. CorrecƟ on of 
ketogenesis leads to correcƟ on or the metabolic 
acidosis without requiring bicarbonate. In 
some cases, bicarbonate infusion may be 
detrimental.15

Obstetric management includes fetal 
monitoring. The decision to conƟ nue the 
pregnancy should depend on the clinical 
circumstances and no general guidance can be 
suggested for the same. As described earlier, 
DKA can lead to fetal loss in 10-30% of the 
cases.8

The precipitaƟ ng factor needs to be idenƟ fi ed 
and corrected, especially if it involves any 
infecƟ on. DKA itself leads to leucocytosis 
and hence an underlying infecƟ on may oŌ en 
be missed out in the presence of diabeƟ c 
ketoacidosis.8

Table 2: Summary of Management of DiabeƟ c ketoacidosis in 
pregnancy

Fluids
 IniƟ al correcƟ on with NaCl 1-1.5 litre/hr during fi rst hour
 Then Calculate corrected sodium (Hyperglycemia causes 
hyponatremia)
o Measured sodium + 0.024 * (Serum glucose - 100)
o If Hypernatremia / normal - 0.45% normal saline- 500 

ml/hr
o If hyponatremia- 0.9% normal saline- 500 ml/hr
o ConƟ nue Ɵ ll glucose reaches <250mg/dl - then start 

5% dextrose

Insulin
 10 units IV bolus- check potassium levels fi rst before 
starƟ ng insulin drip

 With INFUSION PUMP
o Insulin drip – 50 units in 50 ml of normal saline
o Start is 3-5 ml/hr and Ɵ trate based on glucose values
o The insulin should fall by 50 mg/dl per hour
o If no fall than double the rate to 10ml/hr – recheck the 

fall aŌ er 1 hr – keep doubling the rate Ɵ ll glucose in 
target range

o ConƟ nue Ɵ ll glucose <250 mg/dl

Glucose <250 mg/dl
 Start 5% dextrose @ 200 ml/hr
 ConƟ nue insulin drip ½ of above rate
 Keep glucose between 150-200 mg/dl

Potassium
 If K <3.3 meq/l
o Do not give insulin.
o 2 ampules of 11.2% KCl in 500ml of NS @200ml/hr

 If K - 3.3- 5 meq/l
o Can start insulin
o 1 ampule of 11.2% KCl in 500ml of NS@ 200ml/hr

  If K >5.0 – can give insulin without starƟ ng potassium
 For maintenance 20-30 meq of K in 1 litre of fl uid is 
generally adequate

Monitoring therapy
 Glucose monitoring every hourly using Point-of-care 
device

 Every 2 -4 hrs measure the following
o Serum electrolytes

 6. ResoluƟ on of DKA
The anion gap is a useful parameter to assess 
for resoluƟ on of DKA. The measurement of 
ketone bodies (Serum BOHB, Serum acetone, 
and/or urine ketone bodies) may be misleading. 
NormalizaƟ on of the anion gap is a sign of a good 



Vol.20, No.6; October, 2020

25

prognosis and suggests a possible resoluƟ on of 
DKA. The criteria for the resoluƟ on of DKA are 
described in table 3.10

Table 3: ResoluƟ on of DKA

1. Blood glucose <200 mg/dl
2. Serum bicarbonate- >18 meq/l
3. pH > 7.3
4. Anion gap <10 meq/l
PaƟ ent is able to take orally without emesis

It is important to note that apart from the high 
anion-gap metabolic acidosis, the paƟ ents with 
DKA may also have a hidden normal anion-
gap metabolic acidosis due to aggressive fl uid 
infusion of sodium chloride. Hence paƟ ents may 
conƟ nue to demonstrate metabolic acidosis 
even aŌ er normalizaƟ on of the anion gap.8

Once the paƟ ent has a good oral intake and does 
not have emesis, the insulin infusion may be 
gradually disconƟ nued while overlapping with 
subcutaneous insulin. The switch-over though, 
seemingly innocuous is oŌ en the criƟ cal part 
of the process and endocrinologists should be 
involved in handling the switch of the insulin 
regimen. If not done right, it can both lead to 
the recurrence of DKA on one hand and severe 
hypoglycemia on the other.13

Table 4: shows the process of switching from 
insulin infusion to subcutaneous insulin
Table 4: Switching from Insulin resoluƟ on to subcutenous 
insulin once DKA is resolved

1. Calculate the insulin requirement in the last 6 
hours and mulƟ ply that by 4 which gives the insulin 
requirement over the last 24 hours

2. 80% of the total insulin requirement as described 
above is split into 50% basal and 50% of bolus insulin.

3. The basal insulin is given 3-4 hours before 
disconƟ nuing the insulin infusion. Insulin detemir 
and insulin NPH are generally the basal insulin that 
are safe to use in pregnancy.

4. The bolus dose is divided into three equal doses 
given before the three major meals. Regular human 
insulin, insulin lispro and insulin aspart are the 
various short acƟ ng insulin which are safe to use in 
pregnancy.

7. PrevenƟ ng recurrence of DKA
The paƟ ents with type 1 diabetes and/or 
ketosis-prone type 2 diabetes should be kept 
on a close follow-up of an endocrinologist. The 
use of mulƟ -dose insulin (MDI) an/or conƟ nuous 

subcutaneous insulin infusion (CSII, also called 
insulin pump) is the standard of care in these 
paƟ ents.10

Older generaƟ on insulin-like insulin NPH and 
regular human insulin are cost-eff ecƟ ve and 
are available as essenƟ al medicaƟ ons in most 
government supplies and government drug 
repositories.16 Hence all paƟ ents with type 1 
must be placed on standard MDI therapy with 
regular glycemic monitor using SMBG (self-
monitoring of blood glucose). These paƟ ents 
must have regular access to the medical staff  
person who has experƟ se in insulin dose 
adjustment. Self-adjustment of insulin dose may 
be taught to selected paƟ ents based on their 
status of educaƟ on and knowledge.
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