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Abstract
Background Pemphigus vulgaris (PV) is a life-long IgG autoantibody-mediated blistering

disease affecting the mucosal surfaces lined by the stratified epithelium (oral, nasal,

genital) and sometimes also the skin. While corticosteroid treatment is life saving, the high

dose and prolonged courses required for disease control are associated with significant

adverse effects, including death. Although introduction of rituximab (RTX) provided for a

favorable outcome, the high relapse rate, that is, up to 80%, precludes successful use of

RTX as a monotherapy. Intravenous immunoglobulin (IVIg) is being increasingly utilized as

off-label therapy for a variety of autoimmune and inflammatory diseases, including PV and

pemphigus foliaceus (PF).

Aims The goal of pemphigus research is to develop an effective treatment modality that

would allow patients to achieve and maintain a stable clinical remission without the need

for additional treatments, or cure.

Materials and Methods This article summarizes clinical outcome of 123 pemphigus

patients treated with a combination of IVIg, an immunosuppressive cytotoxic drug (ICD)

and mitochondrion-protecting drugs in the Blistering Disease Clinic at the University of

California, Irvine from 2007 to 2017.

Results The mean time to disease control was 0.2 months and time to complete remission

– 1.7 months. Duration of complete remission on drugs until relapse or end of treatment

was 19.3 months. The mean duration of complete remission off drugs until relapse was

15.8 months. That until end of follow up was 48.4 months, with a minimum of 14 and a

maximum of 91 months. The overall complete remission rate off all drugs was 100%, with

12% overall relapse rate. Most relapses, 8.1 vs. 3.3%, occurred during the time of

treatment, compared to posttreatment. No patients had more than a single relapse. The

duration of the posttreatment follow-up ranged from 9 to 97 months with a mean of

64.8 months, or 5.4 years. The total number of IVIg cycles ranged from 26 in patients

without a relapse to 37 in patients with a relapse. The clinical outcome in patients that

received IVIg with RTX or another ICD were found to be very similar.

Discussion Thus, the multidrug IVIg regimen allowed to achieve three principal treatment

objectives: (i) rapid control of pemphigus symptoms; (ii) stable disease remission; and

(iii) overall safety of treatment.

Conclusions While the individualized therapeutic approaches to eradicate the autoreactive

B cell clones causing disease in each particular PV or PF patient are being developed, all

pemphigus patients can benefit from the treatment protocol described in this study.
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Introduction

Pemphigus vulgaris (PV) is a life-long IgG autoantibody-

mediated blistering disease affecting the mucosal surfaces lined

by the stratified epithelium (oral, nasal, and genital) and some-

time also the skin. While the corticosteroid treatment is life sav-

ing, the high-dose and prolonged courses required for disease

control are associated with significant adverse effects, including

death.1,2 The hazardous side effects of conventional immuno-

suppressive therapy with high-dose systemic corticosteroids

requiring prolonged and frequent hospitalizations make PV ther-

apy very expensive3 and necessitate meticulous care of a wide

array of comorbid health conditions.4 A systematic review and

meta-analysis of randomized controlled trials evaluating the

available evidence regarding efficacy and safety of interventions

for PV concluded that despite their widespread use, it is not

known if steroid-sparing agents are beneficial.5

Although introduction of rituximab (RTX) provided for a favor-

able outcome, the high relapse rate, that is, up to 80%,6 pre-

cludes successful use of RTX as a monotherapy. Intravenous

immunoglobulin (IVIg) is being increasingly utilized as off-label

therapy for a variety of autoimmune and inflammatory diseases,

including PV and pemphigus foliaceus (PF) (reviewed in7). In

contrast to RTX and conventional immunosuppressive agents

(ISA), IVIg does not cause immunosuppression that endangers

patients with infectious complications. It has been demonstrated

that coadministration of an immunosuppressive cytotoxic drug

(ICD) improves the ability of IVIg to lower serum levels of

pathogenic autoantibodies in pemphigus.8,9 However, to defini-

tively conclude about efficacy and safety of treatment protocols

incorporating IVIg, the extended follow-up observations of large

cohorts of patients is required.

This article summarizes clinical outcome of 117 PV and six

PF patients treated with a combination of IVIg, an ICD, and

mitochondrion-protecting drugs in the Blistering Disease Clinic

at the University of California, Irvine from 2007 to 2017. To the

best of my knowledge, this is the largest cohort of pemphigus

patients reported to be treated with IVIg in a single academic

center and followed up for a sufficiently long period of time to

justify meaningful conclusions. The results have demonstrated a

success rate of 100%, suggesting that permanent remission off

drugs (or cure) may be possible.

Patient characteristics

Medical records of a total of 117 PV and six PF patients (55

males and 68 females) aged 6–89 were analyzed retrospec-

tively. All patients had active disease on the first visit, and all

had been treated with prednisone and/or ISA in the past. Prior

to initiation of treatment with the multidrug protocol, the mean

duration of the disease was 2.7 years, ranging from 2 months

to 16 years. Among these 123 patients, 32 PV and four PF

patients had refractory disease, 79 PV and two PF patients had

relapse, and six PV patients were previously untreated. All pre-

viously treated patients received prednisone together with con-

ventional ISAs, that is, mycophenolate mofetil (84 PV and four

PF patients), azathioprine (58 PV and two PF patients),

methotrexate (four PV patients), and cyclophosphamide (three

PV patients). RTX was used to treat eight PV patients with

refractory disease and 31 PV and two PF relapsed patients.

The diagnosis of PV and PF was made based on results of

comprehensive clinical and histological examinations, and

immunological studies that included direct immunofluorescence

of oral and/or skin biopsies, indirect immunofluorescence (IIF)

of the patients’ sera on various epithelial substrates, and ELISA

for anti-desmoglein (Dsg) 1 and anti-Dsg 3 antibodies. The

mucosal type of PV was diagnosed in 23 and the mucocuta-

neous type in 94 PV patients. The severity of disease was

determined using the original “Pemphigus Disease Area and

Activity Index”, or PDAAI (Fig. 1), modified from the existing

measurement instrument pemphigus disease area index, or

PDAI.10 To optimize the scoring system for continuous monitor-

ing of treatment efficacy, PDAAI excludes secondary skin

changes, such as hyperpigmentation, to avoid overrating the

disease damage, as patches of postinflammatory hyperpigmen-

tation may be present for a very long time, especially darker-

skinned individuals.

Outcome measures

In the past, evaluations of therapeutic interventions in pemphi-

gus were complicated by lack of generally accepted definitions

and measurements for the clinical status of PV and PF patients.

Fortunately, this problem has been recently resolved. The end-

points in the present study were slightly modified from the inter-

national consensus outcome measures for pemphigus,11 as

follows: time to disease control (TDC) – lack of new lesions for

a minimum of 2 weeks, and negative Nikolsky sign;12 time to

complete remission (TCR) – complete healing of erosions (with

or without secondary skin changes) in the absence of new

lesions and with negative Nikolsky sign; duration of complete

remission on drugs (DCRon) until a relapse or end of therapy;

duration of complete remission off drugs (DCRoff) until relapse

or end of follow-up, as well as overall complete remission rate

off all drugs, and rate of relapse (overall, and on and off drugs).

The relapse was defined as any increase from the previous

PDAAI value in a particular patient lasting for at least 2 weeks.

During the treatment phase, all patients had follow-up visits at

4–6 week intervals on average and were required to come to

clinic immediately upon the onset of new symptoms suggesting

a relapse. At each visit, a complete physical examination was

made, and routine laboratory tests were performed. The

patients who voluntarily altered the treatment protocol were

excluded from the analysis. The duration of the posttreatment

follow-up ranged from 9 to 97 months with a mean of

64.8 months, or 5.4 years.
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Figure 1 A spreadsheet for measuring Pemphigus Disease Area and Activity Index (PDAAI). Modified from.71
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Treatment protocol

All treatment modalities included in the multidrug protocol

described below were initiated simultaneously. All patients were

treated with oral prednisone or methylprednisolone starting at

approximately 1 mg/kg/day dose, and the mitochondrion-protect-

ing drugs minocycline (or doxycycline) at 200 mg/day and niaci-

namide (nicotinamide) at 1.5 g/day. In case of disease

progression, the dose of prednisone was increased by approxi-

mately 20% in a 2-week interval until disease control was

achieved. In patients who did not respond to approximately

1.5 mg/kg per day, prednisone was changed to the equivalent in

activity dose of methylprednisolone, taking into consideration that

the activity of 5 mg of prednisone is equivalent to that of 4 mg of

methylprednisolone. After disease control was achieved, the ther-

apeutic dose of prednisone/methylprednisolone remained fixed

until complete remission of disease, at which point the daily

dosage was reduced by 15–20% every 15–20 days down to zero,

as originally described by Dr. Lever.13,14 IVIg, 2 g/kg/month, was

given on 4–5 consecutive days as a slow, approximately 4-hour

infusion, hereinafter referred to as “IVIg cycle.” Prior to each infu-

sion, the patients were premedicated with 50 mg diphenhy-

dramine and 500 mg acetaminophen. To prevent a rebound

effect from compensatory overproduction of pemphigus antibod-

ies by the autoantibody-producing cells stimulated via a negative

feedback due to rapid clearance of pathogenic IgGs,15 IVIg was

combined with the ICD mycophenolate mofetil 2 g/day, azathio-

prine 200 mg/day, or cyclophosphamide 150 mg/day, chosen in

the above order depending on the patient’s insurance allowance

as well as counter-indications and adverse reactions (Fig. 2a).

The choice of ICD depended on the baseline blood cell count and

the biochemistry indices reflecting liver and kidney functions. If

allowable by insurance, mycophenolate mofetil was used as the

first choice. If not, the patients were treated with azathioprine or

cyclophosphamide. The patients who could not tolerate ICDs

were switched to RTX, which was administered using the modi-

fied IVIg+RTX protocol published by Ahmed et al.,16 according to

which RTX was given at 375 mg/m2 body surface area once per

week for 3 weeks during the first and the second months followed

by four monthly infusions (10 infusions total; Fig. 2b). Pemphigus

patients with disease relapse were treated exactly the same way

as new patients, that is, the current dose of prednisone/methyl-

prednisolone was increased by 50–100%13,14 until disease con-

trol, and then tapered off per Dr. Lever’s protocol. After

prednisone/methylprednisolone was tapered off, all other medica-

tions were continued without a change for 6 months. If no relapse

was observed during that time, the frequency of IVIg was

decreased to every other month for three cycles and then to

every three months for two cycles (Fig. 2a). Thus, in the absence

of relapses, the post-steroid treatment continued for 18 months.

All patients also received 1 g of calcium supplement and two

age/gender-specific multivitamin tablets per day, as well as medi-

cations required to control coexisting medical conditions and

complications, if any. The treatment ended, that is, all oral

medicines were discontinued, two weeks after the last IVIg cycle.

The patients were counseled about the need to avoid factors

known to precipitate pemphigus onset and exacerbations, such

as emotional stress,17–19 overheating,20,21 ultraviolet radia-

tion22,23 as well as the drugs angiotensin-converting enzyme inhi-

bitors,24,25 and penicillin and its derivatives.26,27

Results

Clinical results in pemphigus patients treated with IVIg

As shown in Table 1, the retrospective analysis of medical

records of 123 pemphigus patients who had completed the

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 months

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 weeks

an ICD, minocycline, niacinamide

prednisone

minocycline, niacinamide

prednisone

continue as in “A” 

- IVIg 

- RTX 

(a)

(b)

Figure 2 Two scenarios of treatment: without (a) and with (b) RTX.
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course of treatment with IVIg demonstrated that the mean TDC

was 0.2 months and TCR, 1.7 months. DCRon until relapse or

end of treatment was 19.3 months. The mean DCRoff until

relapse was 15.8 months. That until end of follow-up was

48.4 months, with a minimum of 9 and a maximum of

97 months. The overall complete remission rate off all drugs

was 100% with 12% overall relapse rate. Most relapses, 8.1 vs.

3.3%, occurred during the time of treatment, compared to post-

treatment. No patients had more than a single relapse. Current

maximum duration of complete clinical remission off all drugs is

91 months or ~7.5 years. The minimal duration of therapy with-

out a relapse was approximately 26 months, but the calculated

mean value for all patients, including those who had a relapse,

was 29.4 months. Total number of IVIg cycles ranged from 26

(in patients without a relapse) to 37 (in patients with a relapse).

Mycophenolate mofetil was used as the first line ICD in 63

PV and four PF patients and azathioprine in 29 and two PV and

PF patients, respectively, and 11 PV patients were initially trea-

ted with cyclophosphamide. Transient transaminitis developed

in seven patients taking mycophenolate mofetil and two patients

taking azathioprine (all had PV). Instead of reducing the stan-

dard dose, all patients were switched to cyclophosphamide.

There was no evidence that one ICD was tolerated better or

associated with a different outcome than others. All patients

remained on an ICD throughout the entire duration of and dis-

continued two weeks after last IVIg cycle together with the mito-

chondrion-protecting drugs. RTX was included in the IVIg

treatment protocol of 23 PV patients who could not tolerate

other ICDs due to liver and/or kidney problems or specifically

requested RTX. The clinical outcome in patients that received

IVIg with RTX or another ICD were similar (Table 1).

Overall, adverse effects of IVIg therapy, that is, those

developed during or within 48 hours after IVIg infusion, were

observed in 72 patients (58.5%). These complications

included mild-to-severe headache (22.1%), nausea/vomiting

(14.6%), fever/chills (25.2%), fatigue/lethargy (15.4%),

increased or decreased blood pressure (17.9%) and cuta-

neous symptoms, such as pruritus, erythema, and urticaria

(9.8%). These events usually resolved due to slowing the

infusion, rate, pausing infusion and/or using symptomatic

treatments. Severe intractable headache requiring the need to

stop infusion and switch the IVIg batch or brand was

observed in seven patients (5.7%), all of whom had a history

of migraine. Self-limited anemia, which might be induced by

an ICD and/or IVIg (due to natural antibodies to red blood

cell antigens), was observed in 12 (9.8%) patients. Rare

adverse events requiring hospitalization were observed in five

(4.1%) patients. These included pulmonary embolism (1

patient), deep vein thrombosis (1 patient), stroke (1 patient)

and hemolytic anemia requiring blood transfusion (2 patients).

These complications did not reoccur after IVIg treatment was

resumed. All patients with a history of thromboembolic events

received anticoagulant therapy.

The de novo adverse events developed after initiation of

treatment that might not be related to IVIg per se included psy-

chological abnormalities, such as agitation, depression and

mood swings (9.8%), hypertension (11.4%), diabetes mellitus

(8.1%), gastrointestinal distress (4.1%), and transaminitis

(6.5%). Most of these complications apparently were caused by

corticosteroids and/or ICDs, since they resolved after discontin-

uation of the offending drug. One PV patient (0.8%) who was

treated with azathioprine died from pancytopenia and sepsis.

No serious side effects and adverse reactions specific to RTX

infusions were observed. In patients who developed transamini-

tis, a current ICD was replaced with another one and then, if no

improvement of liver function tests, with RTX.

The effects of IVIg therapy with RTX or another ICD on

circulating pemphigus autoantibody levels

The IVIg treatment with an ICD or RTX produced similar results

on the serum levels of pemphigus autoantibodies (Fig. 3). By

the time of onset of complete clinical remission (i.e,

~1.7 months after treatment initiation), the number of patients

with positive serum autoantibody tests decreased by 20–50%,

and by the end of treatment (i.e, ~29.4 months after treatment

initiation) by 60–90%. By the end of the first year post-treat-

ment, all patients had negative IIF (Fig. 3). In contrast, approxi-

mately 8 and 28% of patients remained positive for anti-Dsg 1

and ant-Dsg 3 antibodies, respectively (Fig. 3).

Discussion

The results of comprehensive treatment of our patients with PV

and PF using the multidrug protocol that consisted of the initial

loading dose of prednisone and prolonged administration of IVIg

together with an ICD and mitochondrion-protecting drugs

allowed to achieve three principal treatment objectives: (i) rapid

control of pemphigus symptoms; (ii) stable disease remission;

and (iii) overall safety of treatment. Although our therapeutic

approach did not ultimately resolve the principal problem of

pemphigus treatment because of remaining issues with adverse

events from systemic corticosteroids and ICDs as well as a rel-

atively long duration of treatment, it allowed to achieve a pro-

longed, possibly lifetime clinical remission in a vast majority of

pemphigus patients.

Administration of our multidrug treatment protocol allowed to

rapidly achieve and maintain a disease remission in 100% of

patients requiring only a limited use of prednisone/methylpred-

nisolone, that is, during approximately 5 months at the begin-

ning of treatment. The relative cumulative dose of systemic

corticosteroids can be estimated based on the fact that during

the TCR, which lasted 1.7 months on average, the daily dose of

prednisone was approximately 1 mg/kg/day and then reduced

by 15–20% every 15–20 days down to zero. The last daily dose

of corticosteroids before discontinuation was 2.5 mg of pred-

nisone and 2 mg of methylprednisolone. Therefore, a 75 kg
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patient during the entire treatment duration should have

received a total of approximately 7 g of prednisone, including

approximately 4 g of prednisone administered during TCR.

Such dose is consistent with that reported in the literature for

prednisone monotherapy during TCR.28

A relatively small relapse rate of 12% eliminated the need for

additional courses of systemic corticosteroids, allowing to avoid

most typical adverse effects of long-term systemic corticosteroid

therapy. This was achieved by designing the regimen that opti-

mizes treatment efficacy due to synergy of the drugs included

in the treatment protocol. Indeed, each drug had been used in

the past for treatment of pemphigus patients but not in such

unique combination. Although the absence of control group of

patients was a limitation, this was not a clinical trial requiring

statistical analysis to prove drug efficacy. Our results were com-

pared to historical controls, that is, clinical trials or observational

studies of case series of ≥10 patients reported in the literature,

which is a standard approach for the studies of patients with a

rare (orphan) disease such as PV and PF.29,30

The IVIg dose was based on the reports about the most

effective doses of IVIg and the benefit of combining IVIg with

an ICD. A trial of different doses of IVIg ranging from 0.5 to

2 g/kg per cycle and different infusion schedules has deter-

mined the optimal dose of 2 g/kg per cycle and frequency of

cycles under 4 weeks.31 This frequency is apparently mandated

by the need for maintaining the therapeutic dose of IVIg, which

depends on the IVIg half-life of ~3 weeks.32,33 In turn, an

increased efficacy of the higher IVIg dose can be explained

based on the fundamental principles of IVIg action (reviewed

in7). The rationale for concurrent administration of IVIg and an

ICD was based on observations that, on one hand, depletion of

pathogenic antibodies brings about a reciprocal increase in their

serum levels, potentially leading to a flare of the disease, and,

on the other hand, agents that suppress antibody synthesis can

prevent such rebound and thus improve the effectiveness of

IVIg therapy of pemphigus.8,34 The negative feedback mecha-

nism limits the effectiveness of any antibody-eliminating therapy

and helps explain sudden disease exacerbation within 2 weeks

of IVIg therapy without ICD.35 This same physiological mecha-

nism, however, provides an opportunity to selectively suppress

production of pathogenic antibodies, because only antibodies

that have been depleted are resynthesized. The plasma cell

producing depleted antibodies thus become a selective target

for cytotoxic agents, because the ICDs such as azathioprine

and mycophenolate mofetil were shown to be highly efficient

against activated, compared to quiescent, lymphocytes.36,37

Hence, coadministration of IVIg and an ICD leads to “suicidal”

proliferation of pathogenic antibody-producing cells. Indeed, it

has been documented that pemphigus patients treated with

such combined regimen had a greater decline in pathogenic

autoantibodies, faster clinical improvement, and required a

smaller cumulative dose of systemic corticosteroids.8,9
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TDC in our patients was only 7-9 days, which apparently

resulted from the additive keratinocyte-protecting actions of

prednisone/methylprednisolone, minocycline (doxycycline), niaci-

namide (nicotinamide), and IVIg. The well-known rapid therapeu-

tic effect of high doses of systemic corticosteroids38–40 is

mediated, in part, by their direct anti-acantholytic activity demon-

strated in vitro using the active glucocorticosteroids hydrocorti-

sone (i.e, synthetic cortisol) and methylprednisolone.41–43 The

inert prodrug prednisone has a lower risk for gastric damage

compared to the active drug methylprednisolone44 and, there-

fore, is the oral corticosteroid of choice for treating pemphigus

patients. Prednisone undergoes its hepatic first pass activation

by the enzyme 11b-hydroxysteroid dehydrogenase type 1.45

Since all patients who were switched to methylprednisolone due

to unresponsiveness to high doses of prednisone showed ade-

quate treatment response, one may speculate that nonrespon-

ders to prednisone had a lower activity of this enzyme.

Minocycline and niacinamide also exhibit direct anti-acantholy-

tic effects owing to their mitochondrion-protecting properties.46

The combination of niacinamide and minocycline has been

empirically shown to be effective steroid-sparing agents in pem-

phigus (reviewed in47). In addition to their well-known mechanism

of pharmacological action, both drugs exhibit the mitochondrion-

protecting effects by protecting the mitochondrial oxidative-phos-

phorylation function (niacinamide) and the outer membrane

impermeability (minocycline), both of which are altered by anti-

mitochondrial antibodies produced in PV patients.48

The average TCR in our patients, 1.7 months, was compara-

ble to that in other pemphigus patients treated by IVIg with or

without RTX, which ranges from 1.7 to 2.1 months.49,50 In

marked contrast, TCR in patients treated with RTX without IVIg

and patients treated without either IVIg or RTX is much longer

2.3–5.8 months51,52 (reviewed in53) and 4.3–5.9 months,28,54

respectively. This fact vividly demonstrated the benefit of includ-

ing IVIg in the treatment protocol. Although we used the interna-

tionally agreed upon definition of TCR,11 there may be some

discordance with results reported by other groups.

In an in vitro model of therapeutic action of IVIg in pemphi-

gus, normal human IgG has protected cultured keratinocytes

from the PV IgG-induced cell death via apoptosis and oncosis,

both of which can cause acantholysis.55 Furthermore, IVIg can

facilitate selective elimination of pathogenic antibodies from

patients’ blood.56,57

The most important outcome of the use of our multidrug treat-

ment protocol was a relatively small relapse rate of 12%, which is

much lower than that reported for pemphigus patients treated

without IVIg (see Table 1 for details). In one of the previous stud-

ies, no patient was observed to have had a relapse of pemphigus

from IVIg therapy.31 For comparison, while 90–95% of patients

treated with RTX experienced clinical remission, 16–80% had a

relapse or required additional RTX (reviewed in6,28,58–62). In the

most recent studies, relapses occurred in eight out of nine and

three out of five patients treated with RTX.63,64 Duration to

complete remission off RTX reported in 22 publications ranged

from 2 to 59 months (reviewed in65). Notably, 57 (46.3%) of our

patients have been followed up for 5 and more years after initia-

tion of treatment. The maximum duration of relapse-free follow-

up in our patients is currently 8.1 years (97 months), whereas

that reported in the literature is approximately 10 years.49

The concurrent administration of IVIg and RTX eliminates the

major concern of using RTX in the treatment of pemphigus,

such as the high incidence of systemic infections that can lead

to fatal septicemia.66,67 As documented in this study and

reported in literature,49,50 combination of RTX with IVIg brings

RTX-related mortality down to zero.

A minor discrepancy between IIF and Dsg 1/3 ELISA results

(Fig. 3) was not surprising. Herein, it should be clarified that in

addition to anti-Dsg 1 and 3 antibodies, the pool of anti-kerati-

nocyte antibodies produced in pemphigus patients includes a

number of non-Dsg autoantibody species, which provides the

basis for the multipathogenic explanation of pemphigus patho-

physiology.68 Both anti-Dsg and non-Dsg antibodies are patho-

genic in a sense that they are elements of the multifactorial

mechanism of keratinocyte damage in pemphigus (apoptoly-

sis69). As summarized in a recent viewpoint paper,68 if non-Dsg

antibodies alone were responsible for some cases of PV, one

would expect to see a certain number of cases of acute PV with

anti-keratinocyte antibodies detectable by direct immunofluores-

cence and/or IIF but negative by Dsg 1/3 ELISA. This was

indeed the case in a number of studies. Different authors

reported from 5 up to 33% of PV patients lacking both anti-Dsg

1 and anti-Dsg 3 antibodies by ELISA (reviewed in68). There-

fore, our results are in keeping with literature reports and alto-

gether suggest that testing the autoantibody response to

patient’s treatment by IIF is superior to that by ELISA. On the

other hand, despite the fact that anti-Dsg antibodies are unde-

tectable in approximately 10% of acute pemphigus patients (re-

viewed in68), the anti-Dsg 1/3 antibody testing by ELISA is

useful for initial diagnosis of acute PV and PF.

Conclusions

The retrospective analysis of treatment outcomes in 123 pem-

phigus patients who received the multidrug treatment regimen

combining IVIg with an ICD and mitochondrion-protecting drugs

demonstrated that all realistic goals of modern approaches to

pemphigus therapy have been met in approximately 88% of

patients. The achieved therapeutic goals are the following:

1 Abrupt cessation of development of new and rapid healing of

existing lesions;

2 Prompt disappearance of the functional impairment associ-

ated with the disease;

3 Complete clinical remission;

4 Prevention of flares; and

5 Lack of serious side effects.
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The most important outcome is improvement of the quality of

life of the patients. As such, this regimen appears to be superior

to the treatment modalities that do not include IVIg. A reason-

able expectation that current complete remission in 100% of

patients will extend indefinitely makes patients less apprehen-

sive about possible flares and the need for additional therapy.

Indeed, the possibility that our patients develop a relapse in

the future cannot be completely ruled out. However, since in the

vast majority of patients pemphigus usually flares during the

first 2 years,70 the fact that by now 83 and 57 our patients have

been in drug-free complete clinical remission for >2 and

>5 years, respectively, gives a strong hope that they have been

cured. A combination of IVIg and RTX may reverse autoimmu-

nity.78 The efficacy of the multidrug IVIg protocol does not

depend on serological and clinical differences of individual

patients, because a combination of IVIg with an ICD eliminates

all kinds of pathogenic autoantibodies equally efficiently, and

the mitochondrion-protecting drugs uniformly prevent ker-

atinocyte apoptolysis triggered through various autoantibody-

activated signaling pathways. Future head-to-head prospective

studies should ultimately clarify efficacies of different therapies

in defined groups of patients.
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