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The authors reply: With respect to the com-
ments of Chocair and Duley: although azathio-
prine has not been approved for the treatment of 
lupus nephritis in the United States, the drug was 
administered in accordance with the package in-
sert, which recommends dose adjustment accord-
ing to body weight.1 Contrary to their assertion, 
TPMT testing was not omitted. Although in our 
study as in other studies,2 such testing was not 
mandated by the protocol, it was allowed accord-
ing to local clinical practice, and patients with 
known TPMT deficiency were excluded from the 
study. TPMT testing might confer protection 
against toxicity but would not directly affect the 
efficacy of azathioprine. In our study, although 
some patients withdrew because of neutropenia, 
such patients were not considered to have had 
treatment failure according to the protocol. 
Rather, data for these patients were censored at 
the time of withdrawal and did not necessarily 
contribute to the primary end point.

The FDA recommends but does not require 
TPMT testing for the administration of azathio-
prine.3 The label clearly states that TPMT testing 
cannot substitute for monitoring of the complete 
blood count, which was performed in our study.1 
We believe that a convincing case for routine 
TPMT monitoring does not yet exist in lupus 
nephritis, and it remains unusual in rheumato-
logic practice to guide the administration of 
azathioprine by measuring metabolites. Not all 
studies, including those involving patients un-
dergoing organ transplantation, have shown a 
correlation between measured metabolites and 
outcomes of immunosuppression.4

With respect to our reporting of deaths in the 
azathioprine group: the outcomes of an inten-
tion-to-treat analysis must be reported in full, 
regardless of whether the investigator believes 
an adverse event was associated with the drug 

being evaluated. Death was also an element of 
the prespecified definition of treatment failure, 
which is not unusual in a survival analysis.

In response to the comments of Arnaud et al. 
regarding the lack of pharmacokinetic monitor-
ing in our study: we do not agree that this rep-
resents a major limitation. Mycophenolate mofe-
til was administered in accordance with the 
label for patients undergoing transplantation, 
and pharmacokinetic testing is currently being 
performed on samples obtained during the study. 
There is some evidence to support routine thera-
peutic drug monitoring for mycophenolate mo-
fetil in patients undergoing transplantation, but 
no definitive guidance yet exists, and the benefit 
remains to be proved in patients with lupus ne-
phritis.
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Systemic Lupus Erythematosus

To the Editor: In the Mechanisms of Disease 
article on systemic lupus erythematosus (SLE), 
Tsokos (Dec. 1 issue)1 notes that a lack of C1q 
leads to deficient clearance of waste material.  
I would like to add the role of C1q in the regula-
tion of interferon-α production in response to im-
mune complexes. Recently, Santer and colleagues 

found that interferon-α production of purified 
plasmacytoid dendritic cells increased after the 
addition of C1q to SLE immune complexes.2 In 
contrast, in the presence of CD14+ monocytes, 
almost the whole immune complex adhered to 
monocytes rather than to plasmacytoid dendritic 
cells in vitro.2 C1q inhibited interferon-α produc-
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tion induced by immune complexes indirectly 
through a monocyte-dependent mechanism. Explo-
ration of the linkage between C1q and interferon-α 
production may be important when developing new 
therapeutic strategies to suppress the activated 
plasmacytoid dendritic cells in patients with SLE.
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To the Editor: In his recent review, Tsokos 
comprehensively describes the mechanisms un-
derlying SLE, including T-cell signaling aberra-
tions. Defective signaling along the p21 ras–MAP 
kinase pathway plays a central role in SLE devel-
opment and should be included among these 
mechanisms. This notion is supported by a num-
ber of findings. First, lymphocytes in patients with 
SLE are characterized by down-regulated early 
signaling of the p21 ras–MAP kinase pathway, 
resulting in unsuppressed enhanced constitutive 
activity of its downstream elements.1 Second, 
T cells and B cells in SLE-prone NZB×NZW mice 
have defective ras signaling, which disappears on 
reversal of their disease by immune modulation.2 
Third, the activity of two downstream key ele-
ments of the p21 ras pathway — namely, ERK 
and JNK — correlates with disease activity in pa-
tients with SLE.3 It should also be pointed out 
that various aberrations along this pathway have 
been detected in various autoimmune diseases, 
including type 1 diabetes mellitus, celiac disease, 
and chronic idiopathic urticaria.4 Thus, it is con-
ceivable that signaling defects along this key 
pathway constitute a common denominator of 
several autoimmune diseases.
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The Author Replies: It is true that many impor-
tant contributions could not be included in the 
synoptic review article. I should have asked for 
the understanding of hundreds of colleagues 
whose work was not mentioned explicitly.

Indeed, C1q modulates several aspects of the 
immune response, and besides the article by 
Sander et al. cited by Han, earlier articles had 
identified C1q as being important in the regula-
tion of dendritic-cell function and the pathogen-
esis of SLE1 and specifically as a suppressor of 
interferon-α production.2

With regard to the letter by Rapoport and 
Bloch: I would like to note that the laboratory of 
Richardson3 detected abnormalities in the ras–
MAP kinase and linked it to DNA hypomethyla-
tion in T cells, whereas the laboratory of Datta4 
linked ERK activity to increased CD40 ligand 
expression in T cells.

A large number of articles such as those men-
tioned by the correspondents and others were 
not mentioned in the review article but have 
made important contributions to our under-
standing of SLE.
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