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A 38-year-old African American man with a history of type | diabetes, hypertension, and chronic kidney disease presented to
the emergency department complaining of polyuria, polydipsia, and generalized weakness. He had not taken insulin in 2 days be-
cause he could not afford to refill his medications. The patient was afebrile with a blood pressure of 107/63 mm Hg, heart rate of
97 bpm, and respiratory rate of 25 breaths/min. Physical examination demonstrated a drowsy individual with dry mucosal mem-
branes, decreased skin turgor, clear lung examination, and benign abdominal examination. Significant laboratory data included ab-
normal levels of glucose (300 mg/dL), sodium (130 mEq/L), potassium (4.5 mEq/L), magnesium (1.8 mg/dL), phosphate (2 mg/dL),
blood urea nitrogen (30 mg/dL), bicarbonate (8 mEq/L), and creatinine (1.5 mg/dL);a calculated anion gap of 25 mEq/L; an arterial
pH of 7.17;and a Pco, of 16 mm Hg. Urine and plasma were positive for ketones. White blood cell count and differential were
in the normal range, with negative urinalysis, blood cultures, and chest radiograph. The patient was immediately started on intra-
venous (IV) fluids and an IV insulin drip. His electrolytes were closely monitored and replacement was infrequently required. The
patient’s mental status rapidly improved. He received a total of 7 L of normal saline and was transitioned from IV insulin to his

home regimen. He was seen by a social counselor and discharged home with close follow-up.

iabetic ketoacidosis (DKA) is a serious and

potentially life-threatening complication of

diabetes mellitus."? It represents a state of in-

sulin deficiency with a concurrent elevation in
counterregulatory hormones.?® The annual incidence
ranges from 4.6 to 8 cases per 1000 diabetic patients,
and DKA carries a mortality rate of 2% to 10%.% DKA oc-
curs more commonly in patients who have type 1 diabe-
tes as compared with patients who have type 2 diabetes.”
However, recent data suggest that African American and
Hispanic patients are more likely to develop DKA in the
setting of type 2 diabetes than are white patients.”® Diag-
nosing DKA centers on identifying the classic triad of hy-
perglycemia, ketosis, and acidosis. Management focuses
on treating the precipitating factors and correcting de-
hydration, hyperglycemia, and electrolyte abnormalities.
Despite available guidelines, DKA has been shown to
be inadequately managed in teaching hospitals.”'° This
article reviews the approach to accurate diagnosis and
timely management of DKA.

PATHOPHYSIOLOGY

DKA results from a dysregulation of carbohydrate,
protein, and lipid metabolism. Insulin deficiency along
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with an increase in counterregulatory hormones (glu-
cagon, cortisol, catecholamines, and growth hormone)
lead to the development of hyperglycemia, ketosis, and
acidosis.>**"12 Briefly, hyperglycemia develops second-
ary to an increase in glycogenolysis and gluconeogenesis.
Although peripheral insulin resistance and decreased
tissue utilization of glucose may also occur, they are not
major contributors in DKA. An increase in circulating
free fatty acids leads to hepatic production of ketone
bodies, resulting in ketosis and metabolic acidosis. Hy-
perglycemia causes fluid and electrolytes to shift from
the intracellular to the extracellular space, which leads to
subsequent cellular dehydration and electrolyte abnor-
malities. In addition, hyperglycemia and ketosis create an
osmotic diuresis, generating further hypovolemia.?3%!!-13

PRECIPITATING FACTORS

The most common precipitating factors for DKA are
infection, medication noncompliance, and new-onset
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TAKE HOME POINTS

¢ Diabetic ketoacidosis (DKA) is an endocrinologic
emergency marked by hyperglycemia, ketosis, and
acidosis.

* Diagnosis is based on a serum glucose level exceed-
ing 250 mg/dL, arterial pH below 7.3, a serum
bicarbonate below 18 mEq/L, and positive serum
or urine ketones.

¢ The mainstay of treatment is adequate fluid resusci-
tation, insulin therapy, and electrolyte replacement.

¢ Ciriteria for determining resolution of DKA include
pH > 7.3 (or anion gap < 14 mEq/L), serum bicar-
bonate level of 18 mEq/L or higher, and serum
glucose level < 200 mg/dL.

¢ Intravenous insulin infusion overlapping with sub-
cutaneous insulin by 1 to 2 hours is recommended
once DKA has resolved.

¢ Frequent monitoring of metabolic status is essential.

diabetes.2*>!" Urinary tract infections and pneumonia
are frequently encountered infectious precipitants.
Poor medication compliance and an ineffective out-
patient medication regimen (ie, inadequate insulin
dosing) often lead to DKA.24>!12 Age, ethnicity, and
comorbidities play a role in insulin compliance.*'*! For
example, nearly 50% of all DKA cases in urban African
Americans with known diabetes are due to insulin non-
compliance." Other inciting factors include myocardial
infarction, stroke, acute pancreatitis, and medication
toxicity (Table 1).245!!

DIAGNOSIS
Clinical Presentation

The metabolic abnormalities associated with DKA
develop rapidly, usually within 24 hours. However,
signs and symptoms of poor diabetic control may pre-
cede DKA by several days.*" Patients often present with
polyuria, polydipsia, weakness, fatigue, and altered
sensorium.?*> Abdominal pain, nausea, and vomiting
are common features in DKA that usually resolve with
correction of acidosis.' Persistence of these features
after the resolution of DKA may signify the presence of
an intraabdominal process. On physical examination,
signs of hypovolemia are often present, including dry
mucosal membranes, decreased skin turgor, tachycar-
dia, and hypotension. Additionally, patients may have a
fruity odor to their breath as a consequence of acetone
release. Deep and labored breathing, or Kussmaul’s

22 Hospital Physician March 2008

Table |I. Common Precipitating Factors of Diabetic
Ketoacidosis

Most common

Infection (urinary tract infection, pneumonia)
Medication noncompliance

Inadequate insulin dosing

New-onset diabetes mellitus

Other

Acute myocardial infarction
Stroke

Acute pancreatitis

Trauma

Pregnancy

Surgery

Alcohol abuse

Medications (corticosteroids, thiazides, phenytoin, B-blockers,
dopamine)

respirations, may also be observed and are an attempt
to correct the metabolic acidosis with a compensatory
respiratory alkalosis; however, the excess acid cannot
be expired. Mental status can range from an intact sen-
sorium to diabetic coma.>5!!1?

Laboratory Findings

The initial laboratory evaluation in DKA includes
measurement of serum glucose, electrolytes, blood
urea nitrogen, and creatinine; urinalysis; testing for
ketones in urine and serum; and assessment of serum
osmolality and arterial blood gas values. Further testing
may be done to identify potential infections or myocar-
dial infarction as a DKA precipitant. These tests may in-
clude complete blood count with differential, urine and
blood cultures, cardiac enzymes, electrocardiogram,
and imaging studies such as chest radiographs.2*1?

The hallmark laboratory findings in DKA are hy-
perglycemia (serum glucose > 250 mg/dL), ketosis
(positive serum and/or urine ketones), and acido-
sis (arterial pH < 7.30 and/or serum bicarbonate
< 18 mEq/L).*>'2 DKA can be classified into 3 catego-
ries: mild (arterial pH, 7.25-7.30; serum bicarbonate,
15-18 mEq/L; anion gap > 10 mEq/L; mental status,
alert), moderate (arterial pH, 7.00 to < 7.25; serum bi-
carbonate, 10 to < 15 mEq/L; anion gap, > 12 mEq/L;
mental status, alert/drowsy), and severe (arterial pH,
< 7.00; serum bicarbonate, < 10 mEq/L; anion gap,
> 12 mEq/L; mental status, stupor/coma).*® The
presence of a high anion-gap metabolic acidosis, a
decreased level of serum sodium, and an elevated
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potassium level are common features in DKA. Normal
or low levels of potassium typically indicate total body
potassium deficiency and require vigilant monitoring
and repletion. In comparison with the high serum osmo-
lality seen in hyperosmolar hyperglycemic state, serum
osmolality is variable in DKA. Amylase elevation occurs in
21% to 79% of DKA cases, often from a nonpancreatic
source." Lipase can be elevated in DKA but can also be
a marker of pancreatitis. Therefore, clinical judgment
and follow-up of the patient’s clinical status as DKA
is treated are imperative to differentiate between the
2 processes."*? Mild leukocytosis, ranging from 10,000 to
15,000 cells/pL, may be present due to dehydration,
stress, and demargination of leukocytes. A higher white
blood cell count is often indicative of infection.'

Differential Diagnosis

Clinical presentation and laboratory data often pro-
vide the needed information for diagnosing DKA. Other
causes of ketosis and high anion-gap metabolic acidosis
besides DKA should be considered. Although less com-
mon, ketosis can occur in hyperosmolar hyperglycemic
state. This clinical scenario is distinguished from clas-
sical DKA by an elevated effective serum osmolality
(> 320 mOsm/kg) and marked elevation in serum
glucose (> 600 mg/dL).>* Starvation ketosis and alco-
holic ketoacidosis can both produce serum ketones,
but unlike DKA, serum glucose is not significantly el-
evated in these conditions. In addition, the acidosis as-
sociated with alcohol rarely results in serum bicarbonate
levels lower than 18 mEq/L.** The differential diagnosis
of high anion-gap metabolic acidosis should also in-
clude lactic acidosis, renal failure, and drug intoxication
(methanol, ethylene glycol, paraldehyde, and salicylate).
Measuring serum lactate and salicylate levels, obtaining
a toxin screen (methanol, ethylene glycol, ethanol), and
calculating an osmolal gap are often helpful in distin-
guishing these processes from DKA.*5

MANAGEMENT

The keys to successful management of DKA are
fluid resuscitation, insulin therapy, correcting metabolic
acidosis and electrolyte imbalances, and identifying and
treating precipitating factors (Figure and Table 2).!245
Frequent monitoring is required to achieve these goals
and avoid complications (Table 3)."-%!12 A flow sheet
tracking the metabolic progress of patients can be help-
ful.*>12 Although elderly patients are most often affected
by hyperosmolar hyperglycemic state, they require spe-
cial attention since death due to DKA tends to occur at
the extremes of age.*>1®” Treatment of DKA in elderly
patients is similar to that of younger patients, although
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fluid resuscitation should be followed more closely in
order to prevent volume overload.'®

Fluid Resuscitation

Patients in DKA have a total body water deficit of
approximately 5 to 8 L,*® and correcting this deficit
will result in significant metabolic improvement. Fluid
resuscitation with isotonic saline (0.9% NaCl) at 15 to
20 mL/kg/hr for the first hour is recommended for
all patients. Therapy should then be tailored based
upon volume status and serum sodium concentration.
In patients with hypovolemic shock, infusion of 0.9%
NaCl should be continued and the addition of a plasma
expander should be considered. When hypovolemia
is mild (ie, stable blood pressure and adequate urine
output), fluid should be selected based on the serum so-
dium concentration. Low serum sodium requires 0.9%
NaCl at a rate of 4 to 14 mL/kg/hr. If sodium levels are
normal to high, changing to a lower salt content infu-
sate, such as 0.45% NaCl, at a rate of 4 to 14 mL/kg/hr
is recommended. The aim is to correct the total body
water deficit in the first 24 hours. Because rehydration
will lower plasma glucose and osmolality, serum levels
must be monitored closely. When blood glucose falls
to below 250 mg/dL, 5% dextrose should be added to
the NaCl infusion to prevent iatrogenic hypoglycemia.
Dextrose supplementation, with a target blood glucose
concentration between 150 and 250 mg/dL, should
continue as long as insulin infusion is required to treat
acidosis.'"*"="% To avoid complications of rapid fluid
shifts, the change in osmolality should be no greater
than 3 mOsm/kg of free water per hour, and sodium
changes should not exceed 1 mmol/hr.!

Insulin Therapy

Regular insulin administered intravenously is the
optimal choice for treatment of DKA.*%!520 Previous
controversy over the use of a high-dose versus low-dose
insulin regimen has been resolved. Several studies
have shown that low-dose insulin effectively corrects
metabolic acidosis without precipitating rapid declines
in plasma osmolality, glucose, and potassium.?*>1920 A
low-dose protocol with a bolus of 0.1 U/kg followed by
a continuous infusion at a rate of 0.1 U/kg/hr should
be initiated. If plasma glucose does not decrease by
50 to 75 mg/dL in the first hour, the rate of the insu-
lin infusion should be doubled every hour until the
goal reduction is achieved. Once blood glucose is less
than 200 mg/dL, the rate of insulin infusion can be
decreased. Because ketoacidosis typically takes longer
to resolve than hyperglycemia, insulin infusion should
continue until acidosis resolves.**!'2 Serum and urine

Hospital Physician March 2008 23



21-26, 35

pp-

Diabetic Ketoacidosis

Yehia et al

‘ODH °N

(‘uoneidossy se19qeIq UBdLIBWY 9007 @ YSAAOD "€/ T7:6T7:900T 218D S19GEI( "UONEIDOSSY $919qRI(] UBDIISWY dY3 WO JUSWDILIS SNSUISUOD B :S3I2GEIP YIMm sudied
3npe ul sasiid d1WdA[3uadAH "y 3a9gsiaay| ‘gl Aydanpy ‘99 zaausidwin ‘v 1YDGeIY| 'UONBIDOSSY $919qEI(J UBdIIBWY B | Wwo.y uoissiwiad yam paidepyy) *("anfeA WNIpos wnIas paidadlod
Joj anjea wnipos 01 bgw 9| ppe “1p/Sw Q| Yoes Joj) eiwadA|S4adAy Joy pa1dauiod aq pinoys BN wnJag) papasu se ‘saumnd |el410eq Joj suswidads pue ‘ydeaSoiped 1sayd ‘weudolp
-1820.129[9 UIRIqQ ‘LVLS S[oAS| suluneatd pue ‘9jyoad Ansiwsyd ‘914|013 ‘NNg ‘©502Nn|3 WNJ3s ‘SISA[eUlIN ‘|BRUAIYIP YIM 1UNOD poo|q 319|dwod ‘saseS poo|q [elidlJe MEJp pue Jy |
190 |DBN %670 JO 7 | WiSag ‘(poyzsw apissnudo.aiu) sauoIsy suln Jo wnus pue 9sodn|3 AJejjides ureaqo ‘uoneulwexa [edisAyd pue A10IsIy U9y, 'SNOAUBINIGNS = D) ‘SNOUBABIIUI = A|
‘SISOpIoe019Y| d1nRqelp = WY YSem Apoq = | AAG ‘UsSo.aIu BaUN POO|q = NN 'SISOPIDEOI| d1I9GRIP YIIM SINPE .10} |0d030.4d JuswaSeurwl UONEIDOSSY $319qeI(] UBdLIDWY *a4nSi4

*(s)esne> 3uneadidaud Joj 0o ‘papasu se ulnsul asnipe pue Aep uad | AAG /N 8°0—5°0 & Jeas

‘syusned sAleu-ulnsul U s|9A9] ulnsul ewseld a1enbape aunsua 01 undaq sey ulnsul DS JANE Uy 7T—| IO}
uolshyul UlNsul A| 9NURUOY) “USWIZaJ UlNSul SSOpPR|NW DS 1BNIUI 9BS 01 3|qE S| Jusaned usym pue g
JO UONN|OSa. U193y 9|qeIS [1AUN Uy $—7 AJSAS 9502NS pue ‘Dulunea.d ‘Hd snouaA ‘NN g ‘S914|0J323]3 >PayD)

YW 0ST-0S1 38 IDBN %S0 Yam
950.43%3p %G 01 a3ueyd “Tp/3w Q0T
S9UDBA. 9S0IN|S WINISS USYAA

1

7/b3w g usamiag L)
wnuas dasy 01 pInjy Al JO
4o yaes ul 3 bw og
—07 a8 “/baw €G>
g €°¢ < st . wnJass j|

V> Jo uonnjosad [nun p/3w

00T PUB 0g| Uamiaq 3sodn(3 win.aas
deay| uy g A1eas DS /N 170 2 Ulnsul
3unoe-pides A1 4o A Jy/33/N |1'0-50°0
03 uolsnjul ulnsul JejndaJ aonpaJ “|p/Sw
00T SeYdead 3s03N[S WNI3s USYAA

A

Dl wnJas Joyuol
0L < Hd |nun 4y 7 A4aAs
uoneasiuiwpe {QDHHeN eadey

snjoq ulnsul DS 40 A| d|gnop

44 | LOm
asnju| "D
bw o] yam
J93em qw OON
ul (joww (g)
fODHeN @3nI

Ls N LO%
asnul DY
b3w 0z yum
J93eM OO.V
ur (joww 0Q|)
‘ODHeN =g

A 4y 354y 243 Ul Tp/Bw 0£—05 4q |Ie}
10U S90p 9502N[3 WINJSS J|
ay 7 A1oas A

Ol winuas >payd Iang | SAI8
30U Op “I/bgwW €'G T St

H Ay 7 A1sas DS uoisnjul

/N 0 :unsul uljnsul snonuRUoOd
b3 gE < st Sunoe-pidey ALYBiN 10

[2un Jy/y byw pg-0T
9AIZ pue uljnsul pjoy
“b3w €€ > s, Winuss Y

» A

H

0'Z < Hd

!

H

=69 Hd

H

!

69 > Hd

H

!

(4yqw 0§ ~ andino
auln) uonRduny [eUS
a1enbape ysijqeasy

H

43384y | BN TO

usys ‘| AAG snjoq Al se
Bi/N 0 unsul 1ma3in 1o
Sunoe-pidey Jen3ay :uinsuj

f

a1n04 DS :vHId

pazesijdwodun aInou A

91831 UONEIPAY
uo Suipuadap
(441w 005-052)
ID8N %60

91e3s UONEIPAY
uo Suipuadsp

(44/7w 005-057)
ID®BN %S+°0

MO| |ew.ou ys3iy ,eN
LBN WNU9S BN winuag wnJiag

t b

1+BN wnaos
P2123.03 31BN[EA]

saossaud @y
/Butioyuow IDEN %60
SjweuApowsH J21sIUILpY
uonelpAysp
PIIW
P0ys elwajorodAy
s1uadolpae) 9.9A3S

T

SNJBIS UONEBJIPAY dulwi1aq

!

7 3jeUOq.EDI( 10} PIDU SSIASSY

winissejod

ulnsuj

SPINId Al 7

% 1DBN %670 JO 4U/T 07| SPIN Al 43S "BLINUOIS|/BILISUOISY| PUE BIWSIA|SIadAY WIuod 01 SBUOISY| SULIN/WNISS pue 3s0dN|8 AJe|jided >ay") ‘uonen|eAs [eniul 339|dwo’) 7

www.turner-white.com

24 Hospital Physician March 2008



Yehia et al

Diabetic Ketoacidosis : pp. 21-26, 35

ketones may remain positive after correction of acido-
sis, evidenced by closure of the anion gap, due to con-
version of f-hydroxybutyrate to acetoacetate.? Criteria
for resolution of DKA include pH greater than 7.3 (or
anion gap < 14 mEq/L), a serum bicarbonate concen-
tration of 18 mEq/L or less, and a blood glucose level
less than 200 mg/dL.!

Once DKA has resolved, the transition to subcu-
taneous insulin can begin. The American Diabetes
Association (ADA) recommends that basal subcutane-
ous insulin and insulin infusion be overlapped for 1 to
2 hours to prevent rebound hyperglycemia or recur-
rence of DKA.** In practice, a longer overlap period
may be required, depending on the pharmacokinetics
of the basal insulin selected (ie, 2—4 hr for neutral prot-
amine Haegdorn [NPH] or glargine). Known diabetic
patients should return to their home insulin regimen,
which can be adjusted as needed to control hyper-
glycemia. Newly diagnosed diabetic patients should
receive a mixture of long-acting and short-acting
subcutaneous insulin.'*''? Most patients with type 1
diabetes require a total daily dose of insulin of 0.5 to
1 U/kg/day. Half of the dose should be administered
as basal insulin (once daily glargine or detemir or di-
vided equally in 2 doses of NPH insulin). The remain-
ing half should be administered in 3 equally divided
doses of a rapid-acting insulin analog before each meal
(ie, aspart, lispro, or glulisine).?'

Electrolyte Repletion

Patients in DKA have a total body potassium defi-
cit of 3 to 5 mEq/L.?>*** However, serum potassium
is commonly normal or elevated at presentation. If
serum potassium is less than 3.3 mEq/L, insulin ad-
ministration should be deferred and potassium should
be repleted to prevent the life-threatening complica-
tions of hypokalemia, such as cardiac arrhythmias and
respiratory muscle weakness. If serum potassium is
between 3.3 and 5.3 mEq/L, 20 to 40 mEq of potas-
sium can be added to each liter of intravenous fluids
once good urine output is assured. If serum potassium
is greater than 5.3 mEq/L, potassium repletion is un-
necessary; however, potassium levels should still be
monitored closely. The target serum potassium is 4 to
5 mEq/L during treatment for DKA.!-0:!1-12

The total body phosphate deficit in DKA averages
1 mmol/kg of body weight.** Several studies failed to
show a benefit from phosphate replacement.**** How-
ever, the ADA recommends repletion in patients with
cardiac dysfunction, respiratory depression, or serum
phosphate less than 1 mg/dL.*

Because acidosis typically resolves with treatment for

www.turner-white.com

Table 2. Highlights of Diabetic Ketoacidosis Management

Fluid resuscitation

Start 0.9% NaCl at 15-20 mL/kg/hr for first hr (add colloid if
hypovolemic shock), then

If Na* is normal or high, give 0.45% NaCl at 4-14 mL/kg/hr
If Na* is low, give 0.9% NaCl at 4-14 mL/kg/hr
Add dextrose when glucose is < 250 mg/dL

Goal is to correct total body water deficit in the first 24 hr

Insulin therapy

0.1 U/kg bolus followed by continuous infusion at 0.1 U/kg/hr

Goal is to decrease glucose by 50-75 mg/dL/hr

Continue insulin until pH, bicarbonate, and anion gap normalize

Overlap IV insulin with subcutaneous insulin for [-2 hr after resolu-
tion of DKA

Electrolyte repletion

Add 20-30 mEq potassium to each liter of IV fluid if potassium is
< 5.3 mEq/L

Replace phosphate if phosphate is < | mg/dL
Give bicarbonate if pH is < 7.0

DKA = diabetic ketoacidosis; IV = intravenous.

DKA, bicarbonate levels will rise without supplementa-
tion. Several studies have shown no benefit to bicar-
bonate administration at a pH greater than 7.0.22
However, no studies have addressed bicarbonate ther-
apy in patients with a pH below 6.9. For pH levels
between 6.9 and 7.0, the ADA recommends adminis-
tration of 50 mmol of sodium bicarbonate in 200 mL
of sterile water with 10 mEq of potassium chloride
infused over 1 hour. For patients with a pH less than
6.9, the ADA recommends administering 100 mmol
of sodium bicarbonate in 400 mL of sterile water with
20 mEq of potassium chloride infused over 2 hours.
Venous pH and bicarbonate level should be measured
every 2 hours, and treatment can be repeated every
2 hours as needed until the pH exceeds 7.0.*°

PREVENTION

Approximately 50% of hospitalizations for DKA are
preventable.! Prevention begins with effective commu-
nication and patient education. Patients must be coun-
seled on appropriate management of their diabetes,
particularly during times of illness. One strategy is to
encourage patient—provider communication in order
to identify signs and symptoms of early DKA. Blood
glucose and ketone monitoring are used to titrate insu-
lin regimens during illness. In addition, patients must
be educated about the deleterious effects of insulin
deficiency.*™" Even when patients are ill and unable
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Table 3. Complications of Treating Diabetic Ketoacidosis

Complication Cause

Prevention/Comments

Hypoglycemia Insulin administration
Hyperglycemia Interruption of insulin coverage
Hypokalemia Insulin administration

Bicarbonate supplementation

Intravenous NaCl fluids
Urinary ketoacid loss

Hyperchloremic acidosis

Thromboembolism Hypercoagulable state

Severe dehydration
Fluid overload Intravenous fluids
Cerebral edema

hyperosmolality

Hypoxia/acute respiratory

distress syndrome lung water content

Unknown, possibly due to rapid correction of

Decreased osmotic pressure leads to increased

Check blood glucose every hr

Low-dose insulin protocol

Overlap insulin infusion and subcutaneous insulin once diabetic
ketoacidosis resolves

Check potassium every 2—4 hr

Supplement if potassium is < 5.3 mEq/L

Resolves quickly

Frequently clinically insignificant

No data to support prophylactic anticoagulation

Monitor total body input and output

Check serum sodium every 2—4 hr

Check serum osmolality every 2—4 hr

Replace fluids gradually

Add dextrose if glucose is < 250 mg/dl

Avoid changing sodium at a rate > | mmol/hr
Avoid changing osmolality at a rate > 3 mmol/hr

to tolerate oral intake, they still require basal insulin to
prevent ketosis. Unfortunately, discontinuation of insu-
lin for economic and psychiatric reasons is a common
precipitant of DKA.#>141%27 We must work to improve
access to health care in populations at risk.

CONCLUSION

DKA is an endocrinologic emergency that carries a
mortality rate of 2% to 10%.? Hyperglycemia, ketosis,
and acidosis are the hallmark features of DKA. Man-
agement is directed at fluid resuscitation, restoration
of insulin therapy, correction of metabolic acidosis and
electrolyte abnormalities, and treatment of precipitat-
ing factors. Frequent monitoring is required to assess
progress and avoid complications."*** Patient educa-
tion and patient—provider communication are essential
for preventing DKA. HP
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