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Key Points

• TTP in Jehovah’s Wit-
ness patients has been
managed successfully
without PEX.

• This experience, plus
new TTP treatments,
may make it possible for
patients who are not
Jehovah’s Witnesses to
avoid PEX in the future.

Introduction

Plasma exchange (PEX) has been the principal and presumed essential treatment of acquired
thrombotic thrombocytopenic purpura (TTP) since publication of the randomized clinical trial
documenting its effectiveness in 1991.1 The requirement for PEX creates a crisis when a Jehovah’s
Witness patient presents with TTP because Jehovah’s Witness doctrine is that refusal of transfusions of
whole blood or any of its 4 primary components (red cells, white cells, platelets, and plasma) is
mandatory.2 Therefore, PEX cannot be performed. However, the use of albumin and other purified
protein fractions is not absolutely prohibited; for these products, personal choice is acceptable.2

We report the successful treatment of a Jehovah’s Witness patient with acquired TTP without PEX. We
also systematically searched for previous published reports of TTP in Jehovah’s Witness patients.

Case description

A 46-year-old white woman felt increasing fatigue for 2 weeks and noticed jaundiced sclerae 1 week
before her hospitalization. However, she continued to work until the day of admission. That morning, she
awoke suddenly with weakness, clumsiness, and numbness of both arms and hands and both sides of
her face. She also had expressive aphasia. These symptoms were intermittent: throughout that initial day,
in the emergency department and after hospital admission, they would resolve, often within 20 minutes,
and then recur. During the periods when these symptoms had resolved, she was alert, oriented, and
comfortable. After the first hospital day, through day 4, her neurologic symptoms did not recur.

TTP was suspected in the emergency department. The diagnosis of TTP was subsequently supported
by severe thrombocytopenia and anemia with features of microangiopathic hemolysis (total bilirubin,
5.1 mg/dL; direct bilirubin, 0.6 mg/dL; direct antiglobulin test, negative; haptoglobin, ,30 mg/dL).
ADAMTS13 activity was ,5% (testing for a functional inhibitor was not performed). Her past history
included Graves disease in 2010, which was treated with radioiodine ablation, and hypertension,
diagnosed in 2016.

Treatment was begun on day 1 with methylprednisolone and folic acid (Table 1). Rituximab was given on
day 3. Plasmapheresis with albumin replacement (not PEX with plasma replacement) was performed on
days 4 and 5, but was then stopped because of hypofibrinogenemia (46 mg/dL). Erythropoietin was
begun on day 4. IV immunoglobulin (IVIg) was given on days 5 and 8.

On day 5, following apheresis and while receiving IVIg, her neurologic symptoms suddenly recurred. She
felt faint and had expressive aphasia with left arm weakness. Stroke was suspected but brain computed
tomography scan was normal. Later that day, her neurologic examination returned to normal.
Methylprednisolone dosage was increased and the second rituximab infusion was given. Koate
(Koate-DVI, antihemophilic factor [human]; Kedrion Biopharma) was given to provide ADAMTS13.3,4

Koate contains factor VIII and vonWillebrand factor; it is primarily used for treatment of hemophilia A and
von Willebrand disease. After day 5, she progressively recovered with no further neurologic symptoms
(except hallucinations attributed to corticosteroids, which were treated with risperidone). She was
transferred to rehabilitation on day 16 because of corticosteroid myopathy. Recovery was documented
by normal ADAMTS13 activity.
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Methods

We searched 7 databases (MEDLINE via OVID, MEDLINE via
PubMed, EMBASE, Cochrane Database of Systematic Reviews,
Cumulative Index to Nursing and Allied Health Literature, Web of
Science, and Current Contents) through August 2017 using the
medical subject heading terms “thrombotic thrombocytopenic
purpura” and “Jehovah’s Witness.” Bibliographies of the identified
articles were searched for additional reports. Searches were limited
to English language.

Results and discussion

Our systematic literature search identified 12 articles; 6 described
management of TTP in Jehovah’s Witness patients. Two of these
6 articles were excluded because the diagnosis of TTP was not
confirmed by measurement of ADAMTS13 activity or by occurrence
of relapse. Among the 4 included articles, the diagnosis of TTP
was supported by ADAMTS13 activity ,5% in 35-7 and by the
description of relapse in 18 (Table 2).

There was no consistent plan of treatment of the 5 episodes of TTP
in the 4 previously reported patients, as well as in our patient. This
inconsistency clearly reflects the urgency for treatment and the
uncertainty regarding what treatments to use. Rituximab was used
in 5 of the 6 episodes, vincristine in 3, and cyclophosphamide in 1.
High-dose corticosteroids were used in 4 episodes; corticosteroids
were not mentioned in 2 episodes.8 IVIg and apheresis with
albumin replacement were used in 3 patients. Koate, to provide

ADAMTS13, was only used in our patient. All 5 patients recovered
without PEX; 1 patient recovered twice, from both of her episodes.8

There are ;8 300 000 Jehovah’s Witness adherents worldwide.9

Because the incidence of TTP is ;2 patients per million in the
population per year,10 we must assume that there have been many
other unpublished occurrences of TTP among Jehovah’s Wit-
nesses. Death from TTP in Jehovah’sWitness patients has not been
reported, only recovery. However biased these case reports may be,
only reporting successful treatment, the experience with these
5 Jehovah’s Witness patients suggests that TTP can be effectively
treated without PEX.

From our experience, how would we treat future Jehovah’s Witness
patients, or our patient if she relapses? The most effective treatment
may be rituximab, 375 mg/m2 twice weekly for 2 weeks, and
methylprednisolone, 1000 mg per day for 3 days, followed by more
conventional corticosteroid doses, similar to the regimen used in a
United Kingdom study.11 Koate, to provide ADAMTS13,3,4 would be
repeated while thrombocytopenia persists. Erythropoietin and folic
acid would be given to provide support for erythropoiesis. Additional
immunosuppressive agents and apheresis with albumin replacement
may not be necessary. It may be prudent to avoid IVIg because its
efficacy is unknown and adverse reactions to IVIg may mimic the
thrombotic,12 neurologic,13 and renal14 manifestations of TTP.

This proposed regimen will change with the anticipated approval of
new treatments for TTP. Caplacizumab, a nanobody that blocks von
Willebrand factor interaction with platelets, can promptly prevent

Table 1. Clinical course and treatment of our Jehovah’s Witness patient

Day Hgb, g/dL Plt, 3109/L Clinical course Treatments*

1 8.4 12 Transient aphasia, bilateral arm and face numbness
and weakness, hand clumsiness.

MP 375, folic acid

2 7.8 16 Neurologic symptoms resolved.

3 7.8 24 Rituximab

4 7.5 10 Apheresis, Epo

5 6.9 9 Acute transient episode of feeling faint, aphasia, left
arm weakness.

Apheresis, IVIg

6 6.0 10 Neurologic symptoms resolved; no further neurologic
abnormalities.

7 5.7 15 MP 1000, IVIg

8 — — MP 1000, IV iron, rituximab

9 6.6 28 MP 1000

10 — — Gradual improvement. Hallucinations and proximal
muscle weakness attributed to corticosteroids.

Koate, prednisone 80

11 7.2 45

12 7.7 74 Rituximab

14 9.1 96 Prednisone 40

16 9.3 109 Discharged to rehabilitation for steroid-induced
proximal muscle weakness. Regained strength with
physical therapy.19 10.0 115 Rituximab

21 11.8 90

23 12.7 125

28 13.0 231 Discharged to home. ADAMTS13, 99%.

60 — — Return to work.

Days begin with hospital admission on day 1.
Epo, recombinant human erythropoietin; Hgb, hemoglobin concentration; MP, methylprednisolone (and prednisone); Plt, platelet count.
*Doses, regimens: apheresis, plasmapheresis with albumin replacement; Epo, 10 000 U then 20 000 U, 3 times per week; folic acid, 1 mg per day; IVIg, 70 g (1 g/kg); IV iron, ferrous

gluconate, 125 mg IV daily; Koate, 2000 U (30 U/kg), given once; MP, milligrams per day; rituximab, 375 mg/m2.
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microvascular thrombosis.15 Recombinant ADAMTS13 will provide
ADAMTS13 activity to decrease the concentration of ultra-large von
Willebrand factor multimers.16 These new treatments may provide a
major benefit for Jehovah’s Witness patients.

These observations on Jehovah’s Witness patients suggest the
possibility that PEX may not be an essential treatment of TTP. If
PEX could be avoided, management of patients with TTP could
be simpler and safer. PEX requires mobilization of specialized
personnel and instruments that may not be available in many
hospitals or at all times. PEX requires insertion of a central venous
dialysis catheter, with its risk for hemorrhage and infection. We have
systematically documented adverse reactions to PEX among
Oklahoma TTP Registry patients during the past 20 years.17,18

Three of our 78 TTP patients (4%) have died of complications of
PEX: 2 from sepsis and 1 from hemorrhage caused by central
venous catheter insertion.18,19 Twelve additional patients (18%)
have had sepsis with documented bacteremia, related to their
central venous catheter. Three patients have had venous thrombo-
sis at the central venous catheter site requiring systemic anti-
coagulation. One patient had an anaphylactic reaction to plasma
with cardiac arrest; she had a complete recovery.18

We acknowledge that PEX is the current essential treatment of
TTP. However, the successful management of Jehovah’s Witness
patients without PEX may provide insight for effective and safer
future management of all patients with TTP.
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