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ABSTRACT

Although rare, intravenous injection of foreign substances during childhood can cause fatal complications. Most of the cases reported in the literature
are accidental intravenous administrations of enteral feeding formulas. To the best of our knowledge, this is the first case of intravenous injection of
cow’s milk. In this report, we discuss the clinical presentation and treatment of a 17-year-old nursing student who injected pasteurized homogenized
cow’s milk into herself due to curiosity. The girl presented to our emergency department after this injection. During admission, she presented with
angioedema, gastrointestinal symptoms, dyspnea, and tachycardia associated with resistant hypotension. She, then, developed leukocytosis and
elevated D-dimer levels, as determined in the laboratory. The patient was diagnosed as having anaphylaxis with clinical presentation and cow’s milk—
specific IgE positivity, based on laboratory findings. The patient was initially treated with adrenaline, corticosteroids, and antihistamines. Inotropes
including catecholamines and wide-spectrum antibiotics were added into the therapy for resistant hypotension and sepsis prophylaxis. Low-molecular-
weight heparin treatment was given for the elevated D-dimer levels and prevention of embolic events. With these therapeutic interventions, there
were no signs of sepsis, thrombosis, embolus, and multi-organ failure. The patient was discharged without any neurological complications or sequelae
on the 6th day of hospital admission. Although sepsis and septic shock development is usually expected after the injection of foreign substances such

as in this case, interestingly, there was an anaphylactic reaction caused by the patient’s subclinical cow’s milk allergy.
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INTRODUCTION

Intravenous injection of foreign substances in childhood is per-
formed mostly by a caregiver or healthcare worker. Most of the
cases reported in the literature are erroneous accidental intra-
venous administration of enteral feeding formula and maternal
breast milk (Table 1) (1, 2). Although rare, intravenous injection of
formulas in childhood can cause fatal complications (1-3).

To the best of our knowledge, intravenous injection of cow's milk
with the intention to commit suicide or due to curiosity has not
been reported earlier in the literature (Table 1). In this report, we
discuss the clinical presentation and treatment of a 17-year-old
female nursing student who injected pasteurized homogenized
cow's milk into herself owing to curiosity.

CASE PRESENTATION

A 17-year-old female patient presented to our emergency de-
partment with a history of intravenously injecting 5 ml of pasteur-
ized homogenized cow’s milk into herself because of curiosity 2 h
prior to presentation. She reported that seconds after injection,
she experienced dizziness and swelling of lips, eyes, face, and
hands, followed by palpitation, cyanosis of lips and face, shiver-
ing, dyspnea, and abdominal pain within minutes. Approximately
40 min after injection, she was first brought to the emergency
service of a state hospital with complaints of vomiting, angio-
edema, and persistent hypotension (80/50 mmHg at home and

the ambulance). In the emergency room of this state hospital, 1
mg adrenaline (0.5 mg x 2 doses from 1/1000), 8 mg dexametha-
sone (1 ampul), and 45.5 mg pheniramine (1 ampul) were given
intravenously due to the suspicion of anaphylaxis and referred
to our research/training hospital. When she and her family were
guestioned, there was nothing significant in her past medical and
family histories.

On arrival to our emergency department, the physical exami-
nation revealed a conscious, alert, and oriented patient with a
body temperature of 38 °C. The initial blood pressure was 108/35
mmHg (109/50 mmHg: systolic and diastolic blood pressure at
the 5t percentile for her age) and the heart rate was mildly tachy-
cardic at 139 beats/min with regular sinus rhythm: the respiratory
rate was 36 breaths/min. Physical examination revealed edema of
lips, face, and periorbital area (Figure 1). The rest of the systemic
examination showed normal physical findings.

Complete blood count, urine analysis, blood glucose, electro-
lytes, prothrombin time (PT), activated partial thromboplastin
time (aPTT), international normalized ratio (INR), calcium (Ca),
phosphorus (P), total protein, arterial blood gas analysis, tro-
ponin |, creatinine kinase (CK), creatinine kinase myocardial
band (CK-MB), myoglobin, renin, and total IgE test results were
within normal ranges. Skin prick tests were done a few months
later and found to be negative for classical food and inhalant
allergens. Although specific IgE for inhalant and food allergens
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were negative, cow’s milk-specific IgE were moderately posi-
tive (0.94 kU/L). Blood cultures and cultures from injected milk
itself showed no growth. Pulmonary function test parameters
were within normal limits 2 months after the reaction. Postero-
anterior chest radiograph, echocardiography, abdominal ultra-
sonography, and renal Doppler ultrasonography did not show
any pathology.

With her resistant hypotension, decreased urine output, and
cow'’s milk-specific IgE positivity, the patient was thought to be
suffering from anaphylactic reaction. During the initial course of
management, bolus intravenous fluid was given at 20 mL/kg us-

ing normal saline. Dopamine (10 mcg/kg/min) was administered
continuously to maintain blood pressure. Ceftriaxone (50 mg/
kg/day), gentamicin (5 mg/kg/day), and clindamycin (30 mg/kg/
day) treatment were initiated because of resistant hypotension
and suspicion of sepsis with fever and elevated C-reactive pro-
tein (CRP). Since an anaphylactic reaction could not be ruled
out, prednisolone (2 mg/kg/day) and pheniramine (1 mg/kg/
day) were continued, and ranitidine (1 mg/kg/day) was initiated,
too. Despite increased dopamine dosage (up to 20 mcg/kg/
min), hypotension persisted; therefore, 0.2 mcg/kg/min adrena-
line infusion was initiated. Follow-up laboratory investigations
revealed elevated D-dimer and leukocytosis on day 1. In view of




these findings, disseminated intravascular coagulation and sep-
sis were suspected, and the antibiotic treatment was changed
to meropenem (60 mg/kg/day), vancomycin (40 mg/kg/day),
and low-molecular-weight heparin (50 U/kg/dose, bid) treat-
ments and used for 5 days. On the 3 day of admittance, her
blood pressure normalized (110/65 mmHg) and adrenalin infu-
sion was discontinued. Facial edema of the patient was resolved
on the 4% day of the hospital stay (Figure 2). The patient was
discharged with cure on the 6" day in the pediatric intensive
care unit. According to the psychiatric evaluation performed in
the outpatient clinic, her action was not interpreted as a mood
disorder and suicide attempt; it is thought to be in agreement
with adolescence behavioral pattern. Written informed consent
was obtained for this case report.

DISCUSSION

In childhood, inadvertent intravenous administration of enteral
feeding formulas may lead to a wide spectrum of clinical pre-
sentations, and even death. Most of the cases reported in the
literature are medication errors (1, 2, 4-7). Probably due to the
shortage of reporting, there has not been a similar case of milk
injection reported before from Turkey as well as the rest of the
world.

Intravenous infusion of enteral feeding may lead to sepsis, acute
respiratory distress, cardiovascular collapse, liver and renal fail-
ures, thrombosis, microembolism, hypersensitivity, seizures, mul-
tiple organ failure, and death (1, 3, 7-9). Seizures and permanent
neurological impairment was described in preterm infants (Table
1) (1). In our case, anaphylactic reaction was diagnosed on the
basis of clinical findings such as angioedema, resistant hypoten-
sion, and respiratory and gastrointestinal findings, as well as spe-
cific IgE positivity. Enteral feeding formulas have a base of milk
proteins; therefore, inadvertent injection of these formulas may
lead to anaphylaxis even in mildly sensitized persons. Enteral
feeding formulas have high osmolarity, which contributes toward
organ dysfunction (5, 10). Symptom severity depends on the type
of substance, amount of substance given, and rate of infusion
(1). After injecting cow’s milk, there was an anaphylactic reaction
clinic that developed immediately in the patient. This anaphylac-
tic reaction was mediated through an immune response to the
cow's milk proteins. Despite being unaware of her sensitization,
mild hypersensitivity of the patient could explain this anaphylac-
tic reaction.

Any hypotension develops secondary to sepsis or anaphylaxis;
it should be treated with aggressive fluids, vasopressors, and
inotropes (5, 8, 10). In our case, adrenalin, anti-histamines, and
corticosteroids were given in the beginning. Further, fluid bolus,
inotropes, and catecholamines had to be given for resistant hy-
potension. We think that late administration (after the 1*t hour) of
adrenalin in our patient was thought to be responsible for resis-
tant hypotension, particularly in the diastolic component.

Enteral feeding formula injection may lead to sepsis, which is
related to bacterial overgrowth in its content (5, 11). In the re-
ports from literature, multi-organ dysfunction was not directly
related to septic shock but the osmolarity of the product (1,
8). The patient in this report, who did not develop multi-organ
dysfunction, was treated prophylactically to prevent sepsis with
broad-spectrum antibiotics until the blood and milk cultures
turned negative.
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Badran et al. (3) reported a 34-week-old neonate who developed
leukocytosis, thrombocytopenia, transient metabolic acidosis,
superficial thrombophlebitis, and thrombosis of greater saphe-
nous vein after accidently receiving formula milk intravenously for
over 2 h through the central catheter. Our case developed only
leukocytosis at the 9" hour of admission, which persisted for 4
days; this was thought to be related to an anaphylactic reaction,
systemic steroids given, or adrenalin infusion.

Several studies suggested that treatment should basically focus on
the regulation of osmolarity, treatment of microembolism, hypersen-
sitivity, and sepsis (5). Patients should be started on broad-spectrum
antibiotics and adjustment of antibiotic treatment according to the
blood results and injected material cultures should be done (1, 5, 8,
9, 10). In our case, blood cultures were negative; it might be due to
single-dose ceftriaxone treatment before admission to our facility.
Since injected material cultures and laboratory results were nega-
tive after clinical presentation, the diagnosis of sepsis was ruled out
and her antibiotic therapy was stopped on the 5" day of admission.

Some of the clinical features of inadvertent intravenous injections
may be explained by the microembolism of fat globules, water-
insoluble particles, and an immune response to foreign antigens
(Table 1) (1, 10). It is reported that a particular structure of enteral
feeding may lead to pulmonary embolism (5). During treatment, ox-
ygen therapy should be initiated and the patient should be watched
closely for pulmonary edema and pulmonary thromboembolism.
Heparin was administered, in some cases, as prophylaxis to prevent
thromboembolic events (1, 5). In our patient, there were no radio-
logical findings and clinical presentation of pulmonary embolism. In
the 20 hour of follow-up, since our patient’s D-dimer level was el-
evated, low-molecular-weight heparin treatment was initiated. The
D-dimer level returned to normal at the 45" hour of admission.

Management of most cases in the literature was supported by
oxygen supplementation and mechanical ventilation, diuretic
therapy, peritoneal dialysis, and steroid administration (Table 1).
Plasmapheresis and exchange transfusion in an adult and a pre-
term infant was reported to improve oxygenation and stabilize
hemodynamics (1). Our patient did not need plasmapheresis and
exchange transfusion. A comparison of our patient with the cases
reported in the literature is shown in Table 1.

CONCLUSION

Although sepsis and septic shock presentation is usually expect-
ed after the injection of foreign substance, interestingly, there
was a clinical presentation of anaphylaxis in which angioedema
and systemic symptoms involving 4 organs caused by the pa-
tient's mild, subclinical cow’s milk allergy.
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Figure 1. Facial angioedema of our patient 1 day after admission into
intensive care unit

Figure 2. Normal facial appearance of the patient at the 4" day of
admission
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