Anesthetic implication of tricuspid
valve replacement in a patient with
acute intermittent porphyria
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Facing a patient with acute intermittent porphyria (AIP), there is narrow safety margin which circumscribe
all the therapeutic actions including choice of drugs. This would become even more complicated when it
comes to a stressful and drug-dependent process like a cardiopulmonary bypass. According to author’s
researches, no specific AIP case of tricuspid valve (TV) replacement is reported recently. Furthermore,
fast-track anesthesia was safely used in this 37-year-old male known the case of AIP, who was a candidate
for TV replacement and removing the port catheter. The patient was extubated subsequently, only 3 h after

entering the Intensive Care Unit.
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INTRODUCTION

Acute intermittent porphyria (AIP) is a rare
metabolic disorder resulting from a partial
deficiency of porphobilinogen deaminase, an
enzyme in the heme biosynthetic pathway.
Its inheritance is autosomal dominant."! A
deficiency of porphobilinogen deaminase is
not sufficient by its self to produce AIP, and
other activating factors must also be present.
These include some drugs, hormones,
infection, injury, stress, dehydration, fasting,
puberty, and alcohol. Of note, sometimes
activating factors cannot be identified.

The disease is characterized by attacks
that affect the visceral, peripheral, and
central and autonomic nervous systems.
Symptoms include abdominal pain, nausea
and vomiting, hypertension, dark urine,
tachycardia, electrolyte abnormalities,
syndrome of inappropriate antidiuretic
hormone, quadriplegia, respiratory paralysis,
and seizures.™

It might be expected that the cytochrome-
mediated metabolism and high lipid solubility
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of many anesthetics would make many of them
porphyrinogenic, and anesthesia has certainly
been implicated in the triggering of a number of
severe porphyric reactions. Nevertheless, most
porphyrics can relatively be anesthetized safely
if the appropriate precautions are taken. The
mainstay of safe anesthetic management of the
porphyric patient depends on the detection of
susceptible individuals, and the identification
of potentially porphyrinogenic agents.

We have reported the case of a patient with AIP,
affected by severe tricuspid regurgitation (TR)
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due to acute endocarditis, treated with tricuspid valve
(TV) replacement and discussed the perioperative
management of this disease. He was managed directly be
the authors and written permission for publishing this
paper has given by the patient, himself, after reviewing
the case study.

CASE REPORT

A 37-year-old male was admitted with dyspnea, fever,
weight loss, cough, sweating, paroxysmal nocturnal
dyspnea, exertional dyspnea, orthopnea, and abdominal
pain. He was diagnosed as having AIP 5 years ago.
Moreover, he was an intravenous (IV) drug abuser that
required a permanent indwelling venous catheter for his
repeated attacks; so, he had a port since 9 months ago
and received pethidine via that port during the attacks.

On admission, a chest computed tomography revealed
multiple cavities in both lungs. A large mobile veg on
anterior leaflet of tricuspid valve commissure (TVC) with
severe TR was also demonstrated in his transthoracic
echocardiography. After starting antibiotic therapy and
removing the port, the patient underwent TV replacement.

In the day of surgery, prior to induction, all standard
monitorings were applied; radial artery line and
subclavian central venous (CV) line was also indwelled
after induction.

Premedication was consisted of incremental doses
of fentanyl and midazolam. We used propofol and
atracurium for induction. Maintenance of anesthesia
was done by propofol, atracurium, midazolam and
fentanyl. Following sternotomy and heparinization,
cardiopulmonary bypass (CPB) was initiated. The
patient cooled to 32-34°C. Myocardial protection was
provided by hypothermic antegrade blood cardioplegic.
The TV was replaced. After 70 min of CPB, separation
from CPB was achieved, and heparin was reversed by
protamine. Rewarming and weaning from CPB was
uneventful. Four units of packed cell were given during
CPB; Hct was maintained about 30%.

Postoperatively, in Intensive Care Unit (ICU), the
patient was extubated in 6 h. We started parenteral
carbohydrate as dextrose 50% to prevent AIP attack, and
the patient was encouraged to become per oral (PO) as
soon as possible. Finally, he was discharged from ICU
on day 2 after surgery. AB therapy was continued for
several weeks.

I

By providing adequate IV crystalloid fluids, we had
prevented any dehydration. The patient was cautiously
observed for any symptoms of AIP attack. Throughout
his stay in ICU, he had no symptoms such as abdominal
pain, dark urine, and neurologic deficit.

DISCUSSION

Patients affected by AIP would face significant
anesthetic challenges such as the attacks which can
often be life-threatening.® The signs and symptoms
of acute porphyric crisis are well-known and quite
consistent; among the most frequent are severe
abdominal pain, vomiting, anxiety, confusion,
autonomic instability manifested by hypertension,
urinary retention, paralytic ileus, restlessness,
tremors, excessive sweating, fluctuating blood
pressure and tachycardia, dehydration, and electrolyte
disturbances such as hyponatremia, hypokalemia, and
hypocalcemia.**! Even, bradycardia and sudden cardiac
arrest have been reported.” Persistent hypotension may
require inotropic support.

From neurological aspect it should be a point that cranial
nerves may be involved; however, motor weakness may
be asymmetric and focal. Furthermore, progressive
muscle weakness can lead to life-threatening respiratory
and bulbar paralysis.!”

With a peak age of presentation in the early 30’s, the
clinical manifestation of acute porphyria is highly
scarce before puberty, and itis 4-5 times more common
in females than in males.!9

Cardiac surgery in patients with AIP requires careful
perioperative management to prevent any exacerbation
of the disease. Patients with this disease are at
particular risk from general anesthesia because some
IV induction agents may cause episodes of abdominal
pain, neuropathy, or even fatal respiratory paralysis.

AIP triggering includes medications such as barbiturates,
etomidate, and steroids, as well iron deficiency, smoking,
low carbohydrate diets, dehydration, infection, fever,
and psychological stress.'®!!l Although, regional and
neuraxial anesthesia may cause difficulty differentiating
between anesthesia and progressive porphyric
neuropathy, they are not absolutely contraindicated.

Perhaps fast-track anesthesia might lead to exacerbation
of AIP attacks by increasing the probability of stress
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and anxiety, but this technique can be beneficial
due to a diminution in ICU stay and decreasing the
duration of hospitalization. This remark was not
insisted until now; in this case, we adjusted our plan
according to fast track technique and the patient was
extubated, while he was totally alert and awake, 3 h
after his entrance to ICU. Eager monitoring of patients
hemodynamic is an unavoidable path to understand
the sympathetic status.

The treatment of AIP includes withdrawal of the
offending agent, hydration, IV glucose, propranolol, and
IV heme.*? Providing a CV pressure around 18 mmHg
would be a good monitor for being assure about patient’s
hydration.

CPB is a specific problem, as there are different
additional stresses existing, such as the stresses
imposed by hypothermia, the hemolysis induced by
the bypass pump, blood loss, and the large amount of
pharmacological agents that need to be administered;
these might all increase the risk of development of a
porphyric crisis. However, there are several reports of
the safe performance of cardiac surgery in porphyric
patients provided that appropriate drug regimens are
selected.!"*'® Particular attentions should be given to
the presence of peripheral neuropathy and autonomic
instability, as they will influence the anesthetic
technique and also indicate active disease, with
increased risk of acute crisis.

Classifying drugs as porphyria safe or unsafe is too
simplistic; the duration of exposure and the absolute
dose dictate whether an acute crisis would be triggered
or not and how would the severity be like. Multiple
confounding factors in the perioperative period mean
that the trigger for a crisis may be unclear.

Propofol has been considered as a safe drug for both
induction and maintenance of anesthesia in the patients
with AIPI'71% Modern inhalation agents are generally
considered safe in porphyric patients. Sevoflurane has
been reported as a safe agent for both induction and
maintenance of anesthesia. Safe use of isoflurane has
also been reported;®?%-** therefore, it should probably be
classified as safe, although further information needs
to be obtained. Enflurane has been shown to induce
porphyrin synthesis in animal models®® but has been
used safely in patients. Reports of a possible association
of halothane with crises contradict both experimental
and clinical experience.?**%
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Preoperative starvation should be minimized; if a
prolonged fast is unavoidable, a dextrose-saline
infusion should be given during the preoperative period.
In view of the frequency with which hyponatremia is
encountered in acute attacks, the IV fluids containing
dextrose alone should be avoided. Most (but not all)
benzodiazepines commonly used for premedication like
midazolam, are considered safe. The phenothiazines
may have particular advantages.*™ Good anxiolysis
has been recommended as advantageous. Where
antacid administration is considered appropriate,
sodium citrate may be given, and ranitidine may be
considered. Cimetidine has been recommended for
the treatment of acute porphyric crises since it may
decrease heme consumption and inhibit aminolevulinic
acid (ALA) synthesis activity.l'” The barbiturates are
the archetypal inducers of ALA synthesis, and all
barbiturates, including thiopental, must be considered
unsafe. Although there are numerous reports of the safe
use of thiopental in porphyric patients in the quiescent
phase,®®! 7 out of 10 patients in acute porphyric crisis
had their symptoms worsened following induction of
anesthesia with thiopental.l*”! Thus, although thiopental
will not always precipitate a crisis, all barbiturates
must be considered contraindicated in porphyric
patients. Etomidate is potentially porphyrinogenic in
animal models!"”! at least one human porphyric crises
has been reported after its use.?®! etomidate should
probably be considered unsafe. Although there are some
reports showing ketamine’s potentiality in triggering
AIP crisis, it might be safe because it has been used
safely in quiescent AIP?42%3% Succinylcholine has been
used for many years and has been proven to be safe,
as has tubocurarine.®” Though both pancuronium
and alcuronium have been classified as unsafe by
some authors, they have been widely used by many
anesthetists without harm. Atracurium2?*3? and
vecuronium®® have been used safely in small numbers
of patients despite some experimental evidence for
porphyrinogenicity. We safely used atracurium in the
current patient. Morphine and its analogues (including
codeine) are of proven safety, and fentanyl has been
shown to be safe both in chick embryo culture models
and in clinical use. Alfentanil has also been used
frequently with no reported complications. More
recently, fentanyl® and sufentanil™ have been used as
a major component, in combination with isoflurane and
atracurium, in open heart surgery without a significant
problem.®! Cardiac surgical reports also refer to the safe
use of heparin. Pethidine (meperidine) has a proven track
record of safety despite a single case report implicating
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it in a porphyric attack.®¥ There is evidence both for*®
and against®! the porphyrinogenicity of pentazocine in
experimental systems.P”! Of the nonopiate analgesics,
aspirin, acetaminophen, indomethacin and naproxen
have proven safe.

However, CPB is a specific problem,*' we used it
uneventfully. Blood loss, with its consequent increase
in heme demand by the bone marrow, does not appear
to stress the heme synthetic pathway sufficiently to
provoke a porphyric crisis.!*®

CONCLUSION

It can be told that although there are different
educational sources which safety of the drugs in AIP
can be checked, utilizing a specific drug regimen
can be sophisticated; because the various interaction
between drugs can lead to a catastrophic income. In
this case, we successfully used fentanyl in combination
with propofol, midazolam, and atracurium with no
disadvantage.

On-pump surgery method was used uneventfully for this
patient with avoiding deep hypothermia. Furthermore,
the feasibility of fast-track anesthesia usage as a safe
anesthesia technique and plan, in this case, is proved.

The patient was discharged from ICU without any
complication and therefore, the safety of the proper
approach for TV replacement was accepted.

Acknowledgments

The authors are thankful to Imam Khomeini Hospital
Research Center, which funded the current report. Also,
we appreciate the everlasting endeavor of all colleagues
in a cardiac operating room in Imam Khomeini Hospital.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Benassi FRighi E,Cimato P,Parravicini R.Cardiacsurgery
in patients with acute intermittent porphyria.J Card Surg
2012;27:331-4.

2. Desnick R. The porphyrias. In Harrison’s Principles
of Internal Medicine. 15" ed. New York: McGraw Hill
Companies Inc.; 2001. p. 2261-7.

3. Armen TA, Sai-Sudhakar CB, Blais D, Awad H.Anesthetic

oo

management for combined double-valve and coronary
artery bypass in a patient with acute intermittent
porphyria. ] Cardiothorac Vasc Anesth 2009;23:364-8.

4. Bjersing L, Andersson C, Lithner F Easy detection
of mutations in acute intermittent porphyria and
hepatocellular carcinoma on paraffin-embedded tissue.
J Intern Med 1993;234:339-40.

5. Kauppinen R, Peltonen L, Pihlaja H, Mustajoki P.
CRIM-positive mutations of acute intermittent porphyria
in Finland. Hum Mutat 1992;1:392-6.

6. Hift R, Meissner P, Meissner D. Porphyria: A guide for
people with porphyria and their doctors. MRC/UCT Liver
Research Centre; 1991. p. 1-45.

7. Laiwah AC,Macphee GJ,Boyle P,Moore MR, Goldberg A.
Autonomic neuropathy in acute intermittent porphyria.
J Neurol Neurosurg Psychiatry 1985;48:1025-30.

8. Ventura P. Le porfirie. In: Trattato di Medicina Interna.
Volume Malattie delle Ghiandole Endocrine, del
Metabolismo e della Nutrizione. Padova, Italy: Piccin
Nuova Libraria; 2011. p. 931-52.

9. Hultdin J, Schmauch A, Wikberg A, Dahlquist G,
Andersson C.Acute intermittent porphyria in childhood:
A population-based study. Acta Paediatr 2003;92:562-8.

10. Jensen NE Fiddler DS, Striepe V.Anesthetic considerations
in porphyrias. Anesth Analg 1995;80:591-9.

11. Porphyria Drug Safety Database. American Porphyria
Foundation; 02 April, 2014. Available from: http:/www.
porphyriafoundation.com/drug-database. [Last accessed
on 2015 May 20].

12. Anderson KE, Bloomer JR, Bonkovsky HL, Kushner JP,
Pierach CA, Pimstone NR, et al. Recommendations for
the diagnosis and treatment of the acute porphyrias.
Ann Intern Med 2005;142:439-50.

13. Roby HP, Harrison GA. Anaesthesia for coronary artery
bypass in a patient with porphyria variegata. Anaesth
Intensive Care 1982;10:276-8.

14. Shipton EA, Roelofse JA. Anaesthesia in a patient with
variegate porphyria undergoing coronary bypass surgery.
A case report. S Afr Med ] 1984;65:53-4.

15. Sneyd JR, Kreimer-Birnbaum M, Lust MR, Heflin ].Use of
sufentanil and atracurium anesthesia in a patient with
acute porphyria undergoing coronary artery bypass
surgery. ] Cardiothorac Vasc Anesth 1995;9:75-8.

16. Stevens ]J, Kneeshaw JD. Mitral valve replacement in a
patient with acute intermittent porphyria. Anesth Analg
1996;82:416-8.

17. Harrison GG,Moore MR, Meissner PN.Porphyrinogenicity
of etomidate and ketamine as continuous infusions.
Screening in the DDC-primed rat model. Br J Anaesth
1985;57:420-3.

18. Hodkinson B. Porphyria and propofol. Anaesthesia
1989;89:613.

19. Hughes P. Propofol in acute porphyrias. Anaesthesia
1990;45:415-6.

20. Buzaleh AM, Enriquez de Salamanca R, Batlle AM.
Porphyrinogenic properties of the anesthetic enflurane.
Gen Pharmacol 1992;23:665-9.

21. Campos JH, Stein DK,Michel MK, Moyers JR.Anesthesia for
aortic valve replacement in a patient with acute intermittent
porphyria. ] Cardiothorac Vasc Anesth 1991;5:258-61.

22. Kantor G, Rolbin SH. Acute intermittent porphyria and
caesarean delivery. Can J Anaesth 1992;39:282-5.

Annals of Cardiac Anaesthesia | Apr-Jun-2016 | Vol 19 | Issue 2



23.

24,

25.

26.

27.

28.

29.

30.

Saberi, et al.: Cardiac anesthesia of an AIP patient

Moore M, Disler P.Druginduction of the acute porphyrias.
Adv Drug React Ac Pois Rev 1983;2:149-89.

Disler PB, Eales L. The acute attack of porphyria. S Afr
Med J 1982;61:82-4.

Ashley EM. Anaesthesia for porphyria. Br ] Hosp Med
1996;56:37-42.

Slavin SA, Christoforides C. Thiopental administration
in acute intermittent porphyria without adverse effect.
Anesthesiology 1976;44:77-9.

Mustajoki P,Heinonen J. General anesthesia in “inducible”
porphyrias. Anesthesiology 1980;53:15-20.

Famewo CE. Induction of anaesthesia with etomidate in
a patient with acute intermittent porphyria. Can Anaesth
Soc ] 1985;32:171-3.

Capouet V,Dernovoi B,Azagra JS.Induction of anaesthesia
with ketamine during an acute crisis of hereditary
coproporphyria. Can ] Anaesth 1987;34:388-90.

Silvay G, Miller R, Tausk C. Safety of ketamine in patients
with acute intermittent porphyria. Case reports. Acta

Annals of Cardiac Anaesthesia | Apr-Jun-2016 | Vol 19 | Issue 2

31.
32.
33.
34.

35.

36.

37. James

38.

Anaesthesiol Scand 1979;23:329-30.

Bonkowsky HL, Schady W. Neurologic manifestations of
acute porphyria. Semin Liver Dis 1982;2:108-24.

Lin YC, Chen L. Atracurium in a patient with acute
intermittent porphyria. Anesth Analg 1990;71:440-1.
McLouglin C.Use of propofol in a patient with porphyria.
Br ] Anaesth 1989;62:114.

Disler PB, Moore MR. Drug therapy in the acute
porphyrias. Clin Dermatol 1985;3:112-24.

Parikh RK,Moore MR. Effect of certain anaesthetic agents
on the activity of rat hepatic delta-aminolaevulinate
synthase. Br J Anaesth 1978;50:1099-103.

Deybach JC, DaSilva V,Phung LN, Levy ]JC,Nordmann Y.
Drug risk of hepatic porphyria. Development of an animal
experiment model. Presse Med 1987;16:68-71.

MF, Hift RJ. Porphyrias. Br J Anaesth
2000;85:143-53.

Harper P, Hybinette T, Thunell S. Large phlebotomy in
variegate porphyria. ] Intern Med 1997;242:255-9.

T |



