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Biologics, defined as medicinal products 
derived from living cells, are currently some 
of the most studied pharmaceutical agents 
and constitute a large portion of recent 
therapeutic breakthroughs in clinical trials. 
Relatively novel to the scientific and medical 
community, insulin was the first biologic 
agent to be FDA-approved in the 1980’s.1 
Since that time, the development of 
therapeutic monoclonal antibodies by 
Milstein and Kohler has revolutionized 
modern medicine, with over 100 products 
currently on the market for the prevention 
and treatment of infectious, neoplastic, 
autoimmune, and inflammatory diseases.2,3 

Despite the remarkable clinical success that 
monoclonal antibodies have achieved since 
their development, safety data is still limited 
due to the relatively short duration of time 
these products have been available. 
Specifically, there is a considerable paucity 
of information regarding inadvertent biologic 
overdose, with most package inserts simply 
advising clinicians to monitor their patients 
for symptoms. Due to complex dosing 
schedules as well as increasing use of these 
agents, it is likely that healthcare providers 
will encounter cases of patients accidentally 
self-administering larger than recommended 
doses. It is thus imperative to have more 
data on maximum tolerated doses in order 
for clinicians to educate and care for their 
patients in the case of accidental biologic 

ABSTRACT 

Biologics, defined as medicinal products derived from living cells, are currently some of the most 
studied pharmaceutical agents and constitute a large portion of recent therapeutic breakthroughs in 
clinical trials. Relatively novel to the scientific and medical community, insulin was the first biologic 
agent to be FDA-approved in the 1980’s.1 Since that time, the development of therapeutic monoclonal 
antibodies by Milstein and Kohler has revolutionized modern medicine, with over 100 products 
currently on the market for the prevention and treatment of infectious, neoplastic, autoimmune, and 
inflammatory diseases.2,3 Despite the remarkable clinical success that monoclonal antibodies have 
achieved since their development, safety data is still limited due to the relatively short duration of time 
these products have been available. Specifically, there is a considerable paucity of information 
regarding inadvertent biologic overdose, with most package inserts simply advising clinicians to 
monitor their patients for symptoms. Due to complex dosing schedules as well as increasing use of 
these agents, it is likely that healthcare providers will encounter cases of patients accidentally self-
administering larger than recommended doses. It is thus imperative to have more data on maximum 
tolerated doses in order for clinicians to educate and care for their patients in the case of accidental 
biologic overdose. We therefore present a case of inadvertent administration of a higher than 
recommended dose of ixekizumab and review the available literature on biologic overdoses. 
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overdose. We therefore present a case of 
inadvertent administration of a higher than 
recommended dose of ixekizumab and 
review the available literature on biologic 
overdoses.  
 

 
 
A 69-year-old male with chronic plaque 
psoriasis presented to clinic for follow up 
after previously failing multiple therapies, 
including: etanercept, adalimumab, 
infliximab, ustekinumab, and risankizumab. 
The patient was initiated on ixekizumab 160 
mg subcutaneously (two syringes, loading 
dose) at week 0, followed by instructions to 
administer 80 mg subcutaneously (one 
syringe, maintenance dose) on weeks 2, 4, 
6, 8, 10, and 12. During week 7 of therapy, 
the pharmacy called and informed us that 
the patient had injected two syringes (total of 
160 mg) on weeks 2, 4 and 6. Upon further 
questioning, it became apparent that the 
patient misunderstood the instructions and 
had inadvertently administered twice the 
recommended dose on these weeks. He did 
not experience any adverse effects, but did 
notice significant improvement in his 
psoriatic lesions. The patient was instructed 
to hold the medication for one month, after 
which time he initiated the recommended 
dose of one syringe (80 mg) on weeks 10 
and 12. He is now on the recommended 
medication regimen and continues to do well 
with no adverse effects. 
 

 
 

Despite biologic agents being one of the 
fastest growing domains of pharmaceutical 
research with increasing numbers of new 
drugs approved for market use every year, 
there is very little data regarding inadvertent 
drug overdose. In fact, most information 
available to clinicians is limited to package 

inserts or online prescribing information 
pages, and even these often exclusively 
include a generic statement such as “In the 
case of inadvertent overdose, monitor the 
patient for signs and symptoms of adverse 
effects”. This paucity of guidance for 
clinicians limits their ability to adequately 
counsel and monitor their patients in the 
event a higher than recommended dose of 
biologic medication is accidentally 
administered, either by the patient 
themselves or by healthcare personnel. We 
therefore report a case of inadvertent 
overdose of ixekizumab in order to augment 
the scientific literature and equip healthcare 
providers and patients with more pertinent 
information. 
 
By nature of their chemical structure as 
“large molecules”, biologic agents must be 
injected intravenously or subcutaneously. 
Due to the pharmacokinetic properties and 
bioavailability of these agents, it is common 
for a larger “loading dose” injection to be 
used to initiate treatment, followed by a 
lower “maintenance dose” to be 
administered at specific time intervals, 
depending on the medication and its 
indication for use. Due to this inconsistency 
with dosing, it is easy to imagine how 
patients may become confused while self-
administering at home, even in the most 
controlled of circumstances, such as during 
a clinical trial. For example, in the 
ASCERTAIN trial comparing the safety and 
efficacy of sarilumab and tocilizumab in 
rheumatoid arthritis, accidental overdose of 
tocilizumab occurred in 8.8% of patients.4 

Thankfully, dose-limiting toxicities are often 
not observed; in fact, a single IV overdose of 
up to 40 mg/kg of tocilizumab has been 
reported with no adverse drug reaction.5 
Furthermore, package inserts/prescribing 
information pages report administration of 
higher than currently recommended doses  
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Table 1.  

 

Citation Drug Overdose 
Biologic 
Target 

Effect 

Tocilizumab Package 
Insert 

Tocilizumab, one case of 
40 mg/kg single IV infusion 

IL-6 
No adverse drug 

reactions observed 

Tocilizumab Package 
Insert 

Tocilizumab, 5 healthy 
volunteers received 28 

mg/kg single dose 
IL-6 

All 5 patients developed 
dose-limiting neutropenia; 

there were no serious 
adverse reactions 

Infliximab Package 
Insert 

Infliximab, 20 mg/kg single 
dose 

TNF No direct toxic effect 

Secukinumab 
Package Insert 

Secukinumab, 30 mg/kg 
single IV infusion 

IL-17A No dose-limiting toxicity 

Taliercio M, Alessa 
D, Kessler DB 

Secukinumab, 300 mg QD 
x 5 days 

IL-17A 
Dry, peeling skin; no 
other adverse effects 

Alemtuzumab 
Package Insert 

Alemtuzumab, 2 patients 
received 60 mg single IV 

infusion 
CD52 

Headache, rash, 
hypotension or sinus 

tachycardia 

Belimumab Package 
Insert 

Belimumab, 20 mg/kg IV 
infusion 

BLyS  
(B-cell 
survival 
factor) 

No increase in severity of 
adverse reactions 

compared with lower 
doses 

Certolizumab 
Package Insert 

Certolizumab, 800 mg SQ 
and 20 mg/kg IV 

TNF 
No evidence of dose-

limiting toxicity 

Golimumab Package 
Insert 

Golimumab, 5 patients 
received single IV infusion 

of up to 1000 mg 
TNF 

No serious adverse 
reactions or other 

significant reactions 

Omalizumab 
Package Insert 

Omalizumab, single IV 
infusion of 4,000 mg 

IgE 
No evidence of dose-

limiting toxicities 

 
of infliximab and secukinumab during clinical 
trials with no dose-limiting adverse effects.6,7 
An additional case of overdose of 
secukinumab with no resultant adverse 
effects has also been reported.8 The lack of 
dose-limiting toxicities in all of these 
instances highlights the generally well-
tolerated nature of monoclonal antibodies as 
pharmacological agents. It is believed that 
this tolerance of high doses is due to the 
high specificity of therapeutic monoclonal 
antibodies, meaning that even at elevated 
doses, non-target cytokines or other proteins 
are not likely to be inhibited.9 At times, 

higher doses may even have therapeutic 
benefits. For example, in a historic-
prospective study of 147 patients treated 
with omalizumab in France, rates of drug 
discontinuation due to unsatisfactory 
therapeutic benefit were lower in those who 
overdosed on medication.10 In contrast to 
the relative safety of large doses of the 
aforementioned therapies, however, there 
are reports of adverse effects or significant 
laboratory abnormalities associated with 
overdose of other biologics. For instance, 
two patients with multiple sclerosis 
experienced headache, rash, hypotension, 
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and sinus tachycardia after an accidental 
single infusion of up to 60 mg of 
alemtuzumab.11 Likewise, healthy 
volunteers who received 28 mg/kg single 
dose of tocilizumab all developed dose-
limiting neutropenia.5 Contrary to trials for 
autoimmune and auto-inflammatory 
disorders, a study of 150 patients with New 
York Heart Association class III or IV heart 
failure treated with infliximab demonstrated 
adverse clinical outcome at 10mg/kg but not 
at 5mg/kg.12   
 
Table 1 summarizes the aforementioned 
reports of administration of higher than 
standard doses of monoclonal antibodies.5-8, 

11, 13-16 The discrepancy in effects of biologic 
overdose on patient safety emphasizes the 
importance of gathering more information 
specific to each agent in the setting of 
overdose. It appears as though the baseline 
health of the patient may play a role in their 
tolerance to higher dosages, as evidenced 
by the inconsistency of effect of infliximab 
dosage in healthy patients versus those with 
heart failure.6,12 However, there are currently 
too few reports in the literature to discern a 
pattern or ascertain if certain classes of 
biologic agents are more likely than others 
to lead to adverse events in the setting of 
overdose. Therefore, more information 
specific to each specific agent and biologic 
class is needed.  
 

 
 
To our knowledge, we are the first to report 
a case of inadvertent overdose of 
ixekizumab. Like many reports of higher 
than recommended dosage of other 
monoclonal antibodies, our patient did not 
experience any adverse effects. We present 
this information in order for clinicians to be 
prepared to monitor and counsel their 
patients in the setting of inadvertent 

overdose, as well as to highlight the need for 
careful and thorough dosing education when 
initiating patients on biologic therapies. 
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