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 The purpose of this study, was to determine whether hypoxia 

preconditioning can protect corneal stromal cells from UV stress and 

cytokine mediated apoptosis. Two models were implemented. First, 

primary cultured bovine corneal fibroblasts were preconditioned with 

0.5–1.5% O2 for 4 hr and stressed with UV-irradiation or stimulation of 

Fas receptor. Second, bovine eyes were preconditioned with 0.5% O2 for 

4 hr and stressed by epithelial scraping to induce anterior keratocyte 

apoptosis. Cell fate was analyzed at 4 hr after stress using quantitative 

TUNEL or condensed nuclei assays. Cell apoptotic rates in hypoxia 

preconditioned groups were significantly lower (50–80%) than that of 

normoxia control groups. Hypoxia prevented the degradation of the 

transcription factor HIF-1α. CoCl2 (100–200 μM), a chemical inducer of 

HIF-1α, also produced strong protection against UV and Fas induced 

apoptosis. Moreover, hypoxia preconditioned media protected cells 

against UV-induced apoptosis. These findings demonstrate that hypoxia 

preconditioning has a generalized protective effect against stromal 

fibroblast and keratocyte apoptosis and suggest that HIF-1α mediated 

expression and secretion of protective factors is involved. 
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1. Introduction 

Hodgkin lymphoma is a monoclonal proliferation of the B cell lineage leading to lymphadenopathy at 

various sites with a histological hall mark of Reed sternberg cells. Although amenable to cure with 

chemotherapy and having a 5 year survival rate of approximately 90%. A late presentation or relapse may 

be fatal with need for intensive chemoradiotherapy and significant adverse effects. Patients usually have a 

bimodal peak of presentation with upto 50% presenting in advance stages 3 and 4. In the past it has been 

studied that there is correlation of high ferritinemia with severity of presentation in Hodgkin lymphoma. In 

a study from Spain 5 year progression free survival was relatively lesser in Presentation with ferritin level 

above 350 microgram/L as low as 69% where as it was as high as 89% in those with lower ferritin level [1]. 

A study from Germany conducted on patients aged 15 to 61 revealed increaser in ferritin level with increase 

in disease stage along with median ferritin level reaching up to 311 microgram/l in stage 4 and a P value 

<0.0001 between difference of ferritin level in remission and progression [2]. A few isolated hospital based 
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studies have also highlighted the importance of ferritin in prognostication of Hodgkin’s disease, however 

the role in the disease remission was never correlated [3- 5]. Ferritin is an acute phase reactant which is 

increased in most stress situations such as fever and even malignancies like leukemia and lymphoma. 

Ferritin is frequently elevated in children receiving frequent blood transfusion as iron scavenged by 

macrophage after destruction of heme molecule is stored in form of ferritin. In cases of advanced stage 

Hodgkin lymphoma which may require frequent blood transfusion ferritin can be significantly high due to 

both disease process as well as multiple blood transfusion. Here we present a series of 9 cases of advanced 

cases of Hodgkin lymphoma where post treatment ferritin level is significantly lower than pre-treatment 

level and statistically correlated with outcomes. 

 

2. Patients and Methods 

Transcranial dopplerography (TD) of the middle cerebral artery (MCA) and middle cerebral vein (MCV), 

the Rosenthal’s vein, the Galena’s vein and Straight sinus (SS) was performed in 89 patients with 

hemispheric ischemic stroke (HIS). The age of the subjects varied within 43-78 years, there were 41 men 

(46.1%), women 48 (53.9%). The comparative group (CG) was organized from 52 patients without 

cardiovascular diseases. The following quantitative blood flow parameters were determined: systolic and 

diastolic velocity (Vs, Vd), mean systolic velocity (TAMX), resistant and pulsation indices (RI and Pi) in 

MCA and Vs of the main cerebral veins. Statistical analysis consisted in unvaried comparisons of unpaired 

groups, performed with the Fisher’s exact test for categorical data. The significance level, two-tailed, was 

set at ≤ 0.05 for moderately significant, at ≤ 0.01 for significant and at ≤ 0.001 for highly significant. 

 

3. Results 

All 9 patients had advanced Hodgkin lymphoma. FGD-PET was done at start of treatment and after 4 cycles 

of ABVD. All children except one received 6 cycles of ABVD with radiotherapy for those with bulky 

disease. One child died during course of treatment due to septic shock. Out of 9 children 3 had complete 

remission, 1 after 4 cycles of ABVD and 2 after 6 cycles of ABVD. The disease stage, organ dysfunction 

and ferritin level is shown in Table 1. Five of 9 had partial remission 3 of whom had bulky disease and 

received radiotherapy. All of the children received ABVD cycles barring one who had initial raised 

Bilirubin level and was given 1 cycle of CHOP and then ABVD was introduced. The children were grouped 

into mild, moderate and sever ferritin values [Mild elevation-Serum Ferritin less than 500 ng/ml, Moderate 

elevation-Serum ferritin 500-1000 ng/ml, severe ferritin elevation-Serum ferritin >1000 ng/ml]. The 

patients were grouped into 3 categories based on outcome values. The results are discussed in Table 2. The 

outcome in general was good for stage III disease, indicating clinical stage is an independent prognostic 

factor. However patients with elevated serum ferritin either moderate or severe lead to more partial 

remission states versus low serum ferritin levels. The results are however limited by the small sample size. 

The study needs more validation with larger samples. After 4/6 cycles of ABVD the reduction in ferritin 

was correlated with the remission status. It was high in non-responders and low in responders. 

 

4. Discussion 

Abnormally high serum ferritin level is associated with leukemia and lymphomas [1]. It functions as a 

prognostic factor for NHL [2]. Tissue of Hodgkin disease has various antigens some of which are specific 

for the disease but some are nonspecific. The study by Eshgar Order and Katz in 1974 showed the presence 

of ferritin in high amount in tissue of Hodgkin lymphoma which was biochemically and immunologically 

similar in characteristic to ferritin isolated from liver and was considered as an oncofoetal antigen [3]. Study 

by Jacobs an Slater showed presence of high ferritinemia in untreated adult Hodgkin disease as well as 

increase in level with advancing stages and a study by biebar on adult Hodgkin disease showed 44% chance 

of high ferritin level [4]. Hann et al. showed ferritin and transferring to be potent prognostic factor for 
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progression free survival in Hodgkin disease [5], where they found ferritin and transferring level to be 

inversely related and with advancement of stages ferritin level increased and transferrin level lowered. 

Ferritin level increased in other malignancies as well like neuroblastoma and breast carcinoma, in fact in 

neuroblastoma it acts as a guide for deciding therapy as a marker of disease activity [6- 10]. HFE gene 

mutation has an association with childhood leukemia which has been showed by [7]. In the study by Hann 

at 1990 with Hodgkin lymphoma of pediatric patients of all stages showed a level above 142 [8] 

microgram/l to have poor outcome. However in our study we included children only in stage 3 and 4 and 

the cutoff we found was higher with those reaching complete remission having a mean serum ferritin of 412 

microgram/l compared to 728 microgram/l in those who had partial response. However the remission led to 

significant reduction of the ferritin level in both the groups with the group having complete remission 

reaching a mean serum ferritin level of 27.1 microgram/l compared to 495 microgram/l in those with partial 

remission and presence of disease activity. As there was no significant organ dysfunction noted statistically 

and transfusion burden was not significant the correlation between disease activity and ferritin level was 

established. The severity of presentation which was shown to increase above a value of 350 microgram/l as 

shown by [1] was close to our mean ferritin level of 412 microgram in responders to 6 cycles of ABVD. 

 

5. Conclusions 

From the findings in our study we can postulate that in Hodgkin disease serum ferritin level may be useful 

predictor of Hodgkin disease, activity and it can also act as an indicator of disease remission status. 
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