
Response to Neeleman et al.

To the Editor:
We read with great interest the research letter to the editor

by Neeleman and colleagues on the use of heme arginate as
the initial treatment for severe neuromuscular decompensa-
tion in tyrosinemia type I (HT-1).1 The authors would like to
suggest that it be added to recent treatment guidelines for
HT-1, including one by ourselves, as a possible life-saving
treatment.2 Three most recent treatment (HT-1) guidelines
referenced in their text did not include this suggestion.2–4

There have been few anecdotal reports of this therapy since
current treatment regimens all emphasize ensuring the
reinitiation of nitisinone and symptomatic treatment of the
skeletal muscle pain, accompanying hypertension and hypo-
natremia if present. Intravenous (IV) treatment with glucose
should decrease the porphyrin pathway production of the
neurologic offending 5-amino-levulinic acid (5-ALA) and
reinitiation of nitisinone, the required chronic treatment for
HT-1, should be immediately begun to prevent the continued
accumulation of succinylacetone blocking the heme synthetic
pathway that results in 5-ALA accumulation. Giving heme
initially alone may temporarily address the chemical causa-
tion of the symptoms (5-ALA) but will not address the actual
pathophysiologic problem of HT-1, i.e., the effect of ongoing
succinylacetone accumulation on liver and renal functions
and its direct effect on the heme biosynthetic pathway.
Heme therapy in HT-1 has not been evaluated rigorously.

The major reason to currently minimize the use of heme is that
there is insufficient published data on its use and effectiveness
compared with nitisinone and IV glucose/saline support. Heme
may be difficult to obtain quickly and not every medical setting
will have availability of 5-ALA laboratory results in a timely
manner. Based on our discussion within the physician group
who coauthored the guidelines described in Chinsky et al.,2 it
was determined from group experience that the multiple
episodes that we treated associated with neuromuscular
symptoms, hyponatremia, and hypertension were all success-
fully handled by using IV glucose containing normal saline,
antihypertensive drugs, antiemetics such as ondansetron, and
pain control medications as needed.2 Most importantly,
nitisinone should be restarted as soon as possible. We did
not want to comment on theoretical or anecdotal treatments
without clear published results. Neeleman et al.1 now provide
one such recent case where nitisinone was available but there
are issues using this case as the example to recommend heme-
based treatment.1 There was no hyponatremia (sodium 136)
with the third episode where heme was used, and blood
pressures are not described for interpretation of this

being a severe attack. Neuromuscular signs and symptoms
(paresthesias in case 3) and compromised oral route (nausea
and vomiting) were the reasons given for direct use of IV heme
rather than oral nitisinone but there is no mention of
antiemetic (i.e., ondansetron or similar) use. However, Fig. 1
in Neeleman et al.1 suggests that nitisinone was used at some
point concurrently with the heme arginate. Similarly, no
mention of the use of IV glucose containing normal saline is
made and certainly this could have been the reason for the
initial decline in porphyrin pathway activity that aided recovery
if it was indeed used.
There are now at least two commercial preparations of

nitisinone that allow liquid form to be ingested (one aqueous
suspension, one glycerin based), and it is likely that the vast
majority, if not all, of these types of patients can be treated and
recover without resorting to starting heme infusion therapy.
One recent published case of a severe neuromuscular episode
with vomiting being treated without resorting to heme therapy
certainly provides another strong anecdotal cases (Rank et al.)6

that contradicts the conclusion of Neeleman et al. to use heme
infusion as initial therapy.5 Heme infusion therapy is not
without its risks, such as cessation of therapy due to a
coagulopathy requiring exchange transfusion that developed
being described for one of the anecdotal cases (Rank et al.)6

described by Neeleman et al.1 Heme also may not be as
immediately available as the patient's own nitisinone, and the
other approaches described herein are available wherever acute
hospital care is sought. Acquisition of nitisinone for emergency
use from the known commercial distributor for the patient
would likely be as quick as acquisition of heme if the patient's
family cannot supply the medication.
For extreme cases that fail to respond after several days

of the prior published therapy recommended, perhaps use
of heme can be considered but should be thought of similar
to a research-based, institutional review board–approved
approach. At the present, first-line therapy for neuromuscular
episodes should not be associated with heme approaches
except perhaps under very extreme circumstances, certainly
not the patient examples given in Neeleman et al.1 The
authors do raise a valid point to consider, but only after more
conventional advocated therapies have been initiated and/or
cannot be used.
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